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In  charge  of  Maj.  A.  Mackenzie,  Corps  of  Enginhers — 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  196 ;  Mississippi 
Kiver  from  Minneapolis  to  Des  Moines  Rapids,  197 ;  Des  Moines  Rapids  (Mississijppi 
River),  operating  and  care  of  Des  Moines  JSapids  Canal,  198 ;  Dry-dock  at  uen 
Moines  Rapids  Canal,  harbors  of  refage  on  Lake  Pepin  at  Lake  City,  Minn.,  199  ; 
harbors  of  refuge  on  Lake  Pepin  at  Stockholm,  Wis.,  200. 

In  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers^ 

Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  200 ;  Construction  of  look  and  dam 
on  the  Mississippi  River  at  Meekers  Island,  Minn.,  Mississippi  River  above  the  Falls 
of  St.  Anthony,  Minn.,  201 ;  Reservoirs  at  headwaters  of  the  Mississippi  River,  202 ; 
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Mont,  and  Dak.,  206;  examinations  and  surveys,  206. 

In  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers^ 

Tennessee  River,  207 ;  French  Broad  River,  Tenn.,  208 ;  Little  Tennessee  River, 
Tenn.,  Hiawassee  Kiver,  Tenn.,  Clinch  River,  Tenn.,  209;  Duck  River,  Tenn., 
Cumberland  River,  Tenn.  and  Ky.,  210 ;  South  Fork  of  Cumberland  River,  Ky.,  311; 
Caney  Fork  River,  Tenn.,  212 ;  examinations  and  survey,  212. 
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Ik  chabgb  op  Libut.  Col.  William  E.  Merrill,  Corps  of  Engineers— 

Ohio  ^ver,  213;  operating  and  care  of  Davis  Island  Dam  Ohio  River,  314;  Mo- 
nongahela  River,  W.  Va.  and  Pa.,  operating  and  care  of  lock  and  dam  No.  %, 
Monongabela  River,  215;  Allegheney  River,  Pa.,  dam  at  Herr's  Island  Alle- 
ebeney  River,  ice-harbor  at  month  of  Muskingum  River,  Ohio,  216 ;  Mnskingnm 
River,  Ohio,  operating  and  care  of  the  locks  and  dams  on  the  Mnskingnm  River, 
Ohio,  217 ;  examinations  and  surveys,  218. 

Ik  gharob  of  Maj.  Amos  Sticknet,  Corps  of  Engineers— 

Falls  of  the  Ohio,  Louisville,  Ky.,  218;  Indiana  Chute  Falls  of  the  Ohio  River,  op- 
erating and  care  of  the  Louisville  and  Portland  Canal,  219 ;  Wabash  River,  Ind. 
and  m.,  220 ;  White  River,  Ind.,  Tradewater  River,  Ky.,  221. 

In  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  222;  operating  and  care  of  looks  and  dams  on  the 
Great  Kanawha  River,  W.  Va.,  harbor  of  refuge  at  mouth  of  Great  Kanawha  River, 
W.  Va.,  223 ;  Elk  River,  W.  Va.,  Ganley  River,  W.  Va.,  224 ;  New  River,  Va.  and  W. 
Va.,  S^ ;  examinations,  226. 

In  chargb  of  Capt.  D.  W.  Lockwood,  Corps  of  Engineers— 

Kentucky  River,  Ky.,  226:  operating  and  keeping  in  repair  locks  and  dams  on  the 
Kentucky  River,*  Ky.,  Lielnng  River,  Ky.  from  Farmer's  to  West  Liberty,  Big 
Sandy  River,  W.  Va.  and  Ky.,  227;  Guyandotte  River,  W.  Va.,  Little  Kanawha 
River,  W.  Va.,228;  Buckhannon  River,  W.Va.,  229;  examinations  and  surveys, 229. 

In  charge  of  Capt.  James  B.  Quinn,  Corps  of  Engineers — 

Harbor  at  Duluth,  Minn.,  229 ;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis., 
230 ;  harbor  at  Agate  Bay,  Minn.,  231 ;  harbor  at  Grand  Marais,  Minn.,  ^2. 

In  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers— 

Aahland  Harbor,  Wis.,  Ontonagon  Harbor,  Mich.,  Eagle  Harbor,  Mich.,  233;  estab- 
liahmentand  maintenance  of  harbor-lines  in  Portage  Lake,  Mich.,  Marquette  Har- 
bor, Mich.,  234;  harbor  of  refuge  Grand  Marias,  Mich.,  Manistique  Harbor,  Mich., 
235;  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor,  Mich,  and  Wis.,  236;  Oconto 
Harbor,  Wis.,  Pensaukee  Harbor,  Wis.,  237;  Green  Bay  Harbor,  Wis.,  harbor  of 
refuge  at  entrance  of  Stureeou  Bay  Canal,  Wis.,  238;  Ahnapee  Harbor,  Wis.,  Ke- 
waunee Harbor,  Wis.,  239 ;  two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  240 ; 
Sheboygan  Harbor,  Wis.,  241 ;  Port  Washington  Harbor,  Wis.,  242. 

Ik  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  242 ;  Milwaukee  Harbor,  Wis.,  243 ;  Racine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  244;  Waukegan  Harbor,  III.,  Fox  and  Wis- 
consin Rivers,  Wis.,  245;  operating  and  care  of  locks  and  dams  on  the  Fox  and  W'is- 
consin  Rivers,  Wis..  Chicago  Harbor,  111.,  247  ;  Calumet  Harbor,  111.,  248;  Illinois 
River,  111.,  249;  Calumet  River,  111.  and  Ind.,  250. 

Th  charge  of  Maj.  S.  M.  Mansfield,  Corps  of  Engineers— 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  251 ;  Frankford  Harbor,  Mich., 
252;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee  Harbor,  Mich.,  Ludington 
Harbor,  Mich.,  253;  Pentwater  Harbor,  Micli.,  White  River  Harbor,  Mich.,  254; 
Muskegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  255;  Black  Lake  Harbor, 
Mich.,  Saugatuck  Harbor,  Mich.,  256;  South  Haven  Harbor.  Mich.,  Saint  Joseph 
Harbor,  Mich.,  257 ;  Saint  Joseph  River,  Mich,  from  its  mouth  to  Berrien  Spriuga, 
Michigan  City  Harbor,  Ind.,  258. 

In  charge  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers — 

8t.  Mary's  Falls  Canal  and  River,  Mich.,  259 :  operating  and  care  of  St.  Mary's 
Falls  Canal,  Mich.,  dry-dock  at  St.  Mary^s  Falls  Canal,  Mich.,  260;  Hay  Lake 
Channel,  St.  Mary's  River,  Mich.,  harbor  at  Sheboygan,  Mich.,  2(31;  harbor  at 
Thunder  Bay,  Mich.,  262;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich,,  263 ; 
harbor  of  refuge  at  Sand  Beach  Lake  Huron,  Mich.,  month  of  Black  River,  Mich., 
2M;  Clinton  River,  Mich..  St.  Clair  Flats  Canal,  Mich.,  265  ;  operating  and  care  of 
St.  Clair  Flats  Canal,  Mich.,  266;  Grosse  Point  Channel,  Mich.,  Detroit  River, 
Mich.,  267:  Rouse  River,  Mich,  at  i\»  lunction  with  Detroit  River  and  up  the  river 
as  far  as  the  bridge  of  St.  Louis  and  Wabash  Railroad,  268. 


.,  2d0 ;  Oak  Oc^rd  Harbor,  N.  Y.,  281 ;  ezamlDation  and  | 

OF  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers — 

[arbor,  N.  T.,  Great  Sodas  Harbor,  K.  Y.,282;  Little  Sodnfl 
ogo  Harbor,  N.  Y.,  2d4  ;  Sackett's  Harbor,  N.  Y.,  285. 

of  Maj.  M.  B.  Adams,  Corps  of  Engineers — 

;h  Harbor,  N.  Y.,  285;  Grasis  River  (at  Massena),  N.  Y., 
oint^  Lake  Cbamplaln,  N.  Y.,  286 ;  Swanton  Harbor,  Yt.,  cl 
Is  of  North  Hero  and  Soath  Hero  (Lake  Champlain)  Yt., 
Landing  (Lake  Cliamplain)  Yt.,  287 ;  Plattsborgh  Harbor, 
or,  Yt.,  288 ;  Otter  Creek,  Yt.,  Tlconderoga  River,  N.  Y.,  ni 
ln,N.  Y.an^Yt.,  289. 

PACIFIC  COAST. 

OF  Col.  G.  H.  Mendell,  Corps  of  Engineers— 

r,  Cal.,  Oakland  Harbor,  Cal.,  290;  Redwood  Harbor,  Ca 
icisoo  Harbor,  San  Pablo  and  Suisun  bays.  Straits  of  Ca 
f  Sacramento  and  San  Joaqnin  rivers,  CaL,  291. 

OF  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

an  Lins  Obispo,  Cal.,  Wilmington  Harbor,  Cal.,  292 ;  San  I 
reya  of  San  Diego  Harbor,  Newport  Harbor,  and  San  Lim 
293 ;  examination  and  surveys,  293. 

OF  Maj.  Wiluam  H.  He^jer,  Corps  of  Engineers— 

a  River,   Stockton  and  Mopmon  Slongbs,  Cal.,  293 ;  Mokel 
Sacramento  and  Feather  rivers,  Cal.,  Petaluma  Creek,  Cal 
bor  and  Bay,  Cal.,  296. 

OF  Capt.  Willard  Young,  Corps  of  Engineers— 

rer,  Oregon,  296 ;  entrance  to  Coos  Bay,  Oregon,  297 ;  Ui 
16 ;  entrance  to  Yaquina  Bay,  Oregon,  299 ;  Tillamook  Bay 
examination  and  survey,  300. 

OF  Maj.  Thomas  H.  Handburt,  Corps  of  Engineers^ 

I  Columbia  River,  Oregon  and  Wash.,  constmction  of  cam 
Dmbia  River)  Oregon,  301;  Chebalis  River,  Wash.,  302;  t 
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Report  of  the  Board  of  Eo^neers  relative  to  the  constmction  of  certain  brides  across 
the  Missouri,  Mississippi,  and  Illinois  rivers,  307;  bridge  across  Staten  Island  Souudy 
known  as  Arthur  Kill ;  report  of  Board  of  Engineers  on  Senate  Bill  No.  1650,  Fiftieth 
Congress,  first  session,  to  authorize  the  construction  of  a  bridge  across  the  waters  of 
Arthar  Kill  at  or  near  the  town  of  Westtield,  Staten  Island ;  highway  bridge  across 
tliat  part  of  the  waters  of  Lake  Champlain  lying  between  the  towns  of  North  Hero 
and  Albnrgh,  Vt. ;  bridge  of  the  Kansas  City,  Topeka  and  Western  Railroad  Company 
across  Missouri  River  at  Sibley,  Mo.;  bridge  of  the  Chicago,  Saint  Louis  and  New 
Orleans  Railroad  Comnany  across  the  Ohio  River  at  East  Cairo,  Ky. ;  free  wagon 
bridse  across  the  Cnmoerland  River  near  the  city  of  Nashville,  Teun. ;  bridge  of 
the  Ohio  River  Railroad  Company  across  Great  Kanawha  River  near  Point  Pieasaut, 
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Newport,  Ky. ;  bridges  of  the  Georgia  Pacific  Railroad  Company  across  tho  Siiu- 
fiower  and  Yazoo  rivers;  high  bridge  across  the  Mississippi  River  at  Dubuque, 
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^*^  ver,  N.  J.,  657 ;  Cheeseouakes  Creek,  N.  J.,  661 ;  Keyport  Harbor,  N.  J.,  662 ; 
jT^ttawan  Creek,  N.  J.,  663;  Shrewsbury  River,  N.  J.,  665;  Manasquan  River,  N. 
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REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS- 

^g^BOVBMENT.— Delaware  River,  Pa.  and  N.  J.,  669;  Frankford  Creek,  Pa.,  698; 
^^haylkiU  River,  Pa.,  699;  ice-harbor  at  Marcns  Hook^  Pa.,  701  j  ice<harbor 
^tthe  head  of  Delaware  Bay,  Del.,  704;  construction  of  iron  pier  in  Delaware 
:^ay,  near  Lewes,  Del.,  705;  harbor  at  Delaware  Breakwater,  Del^  707 ;  Rancooas 
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^iver,  N.  J.,  712;  Salem  River,  N.  J.,  712;  Conansey  Creek,  N.  J.,  714;  removal  of 
'Vreck  from  Delaware  Bay  and  River,  716 ;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  716 ;  survey  of  harbor  at  Atlantic  City,  N.  J., 
^17 :  Umted  States  Commission  advisory  to  the  Board  of  Harbor  Commissioners  of 

^  I'hiladelphia,  Pa.,  7ia 

^^«^AJfiKATiONS  AND  sURVBY.^Thoroughfare  from  Cape  May  to  the  Great  Bay  north 
of  Atlantic  City,  N.  J.,  724. 

APPENDIX  H. 

REPORT  OF  MR,  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT. 

l^cPBOyxiOBNTS.— Maurice  River,  N.  J.,  738;  Wilmington  Harbor,  Del.,  739:  ice-har- 
bor at  New  Castle, Del., 740:  Duck  Creek,  Del., 741;  Saint  Jones  River,  Del., 742; 
Mispillion  Creek,  Del., 743 ;  Broadkiln  River,  Del.,  744  ;  Indian  River.  Del.,  744 ;  in- 
land water-way  from  Chincoteague  Bay,  y a.,  to  Delaware  Bay,  at  or  near  Lewes, 
DeL,745 ;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md., 746 ;  Chester 
River  at  Kent  Island  Narrows,  Md.,  747 ;  Corsica  Creek,  Md.,  747  ;  Choptank  River, 
Md., 748 ;  Nanticoke  River,  Del.,  749 ;  Broad  Creek,  Del.,  from  its  mouth  to  Laurel, 
750 ;  Wicomico  River,  Md.,  751 ;  Upper  Thoroughfare  between  Deil's  Island  and  the 
mainland,  751 ;  Pocomoke  River,  Md.,  752;  removing  sunken  vessels  or  craft  ob- 
■tmcting  or  endangering  navigation,  753. 
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«T  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OP 

ix^rrs. — Potomao  Riyer  at  Washington,  D.  C.,777;  rec 
ot  Bridge,  Georgetown,  D.  C,  789 ;  bridge  across  the  1 
omae  River,  D.  C,  795;  Shenandoah  River,  W.  Va.,  a 
,Va.,804.  . 

-James  Creek  Canal,  emptying  intb  Anacostia  River,  D^ 
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REPORT  OF  MR,  S.  T.  ABERT,  UNITED  STATES  . 

viSNTS. — Channel  at  Monot  Vernon,  Ta.,  813;   Neabsco 
Bay,  Leonardtown,  Md.,  815;  Nomini  Creek,  Va.,816;  ha 
drome'a  Creek,  Md.,  818;  Rappahannock  River,  Va.,  819 
I ;  Urbana  Creek,  va.,  8^ ;    Mattaponi  River,  Va.,  826  ; 
;  York  River,  Va.,  630;    Chicahominy  River,  Va.,  832: 
:  Dan  River,  between  Madison,  N.  C,  and  Danville,  Vi 
N.  C,  640;  French  Broad  River,  N.  C,  843;   removing  s 
strncting  or  endangering  navigation,  645. 
ION  AND  SURVEY.— Patnxent  River,  Md.,  from  Benedic 

appe:ndix  l. 

PORT  OP  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  EN« 

ipYTS.— Pamlico  and  Tar  rivers,  N.  C,  854 ;  Contentnia  ( 
ver,  N.  C,  862;  Nense  River N.  C,  8ti6:  Inland  water-w 
fl  Beaufort,  N.  C,  871 ;  Harbor  at  Beanfort,  N.  C,  875 ;  h 
Beaofort  Harbor  and  New  River,  N.  C,  through  Bogue 
p.,  865 ;  Black  River,  N.  C,  689 ;  Cape  Feai  River,  N.  C. 
€.,  912;  Yadkin  River,  N.  C,  917 ;  Great  Pee  Dee  River,  i 
|town,  S.  C,  925;  Winyaw  Bay,  s  n ,  jfttft  >  ft^wt^i^  « 


1    r^i^ 


CONTENTS.  XI 

APPENDIX  N. 

REPORT  OP  FIRST  LIEUT,   a  M.  CARTER,  CORPS  OP  ENGINEERS. 

Imfbovements. — Savaiinah  Harbor  and  River,  Ga.,  1005 ;  Savannah  River,  between 
SsTaimah  and  An^pista,  Ga.,  1026;  Savannah  River,  above  Angrnsta,  Ga.,  1030; 
Bomley  Marsh,  Ga.,  103.3;  Al.tamaha  River,  Ga.,  1035;  Dobov  Bar,  Ga.,  1041 ;  Bnrna 
▼ick  Harbor,  Ga.,  1044;  Cumberland  Sound,  Ga.  and  Fla.,  1050. 

ExAiONATiONS  AKD  SURVSTS. — Savannah  River  from  Cross  Tides  above  Savannah  to 
the  bar,  with  a  view  to  obtaining  "ZQ  feet  of  water  in  the  channel,  1056 ;  Jekyl 
Creek,  Ga.,  1073. 

APPENDIX  O. 

REPORT  OP  CAPT.  WILLIAM  M.   BLACK,  CORPS  OP  ENGINEERa 

lMPR0VE)iErr8.--St.  John^s  River,  Pla.,  1079 ;  Volnsia  Bar,  Pla.,  1088 ;  Upper  St 
JoWa  River,  Pla.,  1090;  Northwest  entiance  Key  West  Harbor,  Fia.,  1092;  Ca- 
loQsahAtchie  River,  Fla.,  1093;  Pease  River,  Fla.,  1102;  Manatee  River,  Fla.,  1107; 
Tampa  Bay,  Fla.,  1112^  Withlacoochee  River,  Fla.,  1114 ;  harbor  at  Cedar  Keys, 
Fla.,  1116:  Snwanee  River,  Fla.,  1118 ;  removing  sonken  vessels  or  craft  obstruct- 
mg  or  endangering  navigation,  1122. 

XxiJfiNAnoxs  AJVD  8UBYEYS. — Saint  Angustine,  Fla.,  for  a  deep-sea  channel  on  tha 
outer  bar,  1123 ;  Pnnta  Rassa  Harbor,  Fla.,  1154. 
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REPORT  OP  CAPT.  R.  L.  HOXIE,  CORPS  OP  ENGINEERS. 

Improvements. — Apalachicola  River,  Fla.,  1159:  Apalachicola  Bay,  Fla.,  1160^  La 
Grange  Bayon,  Fla.,  1162;  Pensacola  Harbor,  Fla.,  1163;  Choctawhatchee  River, 
Fla.  and  Ala.,  1166;  Escambia  and  Conecah  rivers,  Fla.  and  Ala.,  1169;  Oconee 
RiTfiT,  Ga.,  1170;  Ocmulgee  River,  Ga.,  1173;  Oostenanla  and  Coosawattee  rivers, 
Ga.,  1175;  Flint  River,  Ga.,  1175;  Coosa  River,  Ga.  and  Ala.,  117d;  Chattahoochee 
River,  6a.  and  Ala.,  1181;  Tallapoosa  River,  Ala.,  1184;  Cabawba  River,  Ala., 
1185;  Alabama  River,  Ala.,  1187;  removing  sunken  vessels  or  craft  obstnicting  or 
endangering  navigation,  1189;  resorvey  of  outer  and  inner  bars  at  Pensacola, 
Fla.,  1191. 
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REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMPROVIMENTB.— Mobile  Harbor,  Ala.,  1193;  Black  Warrior  River,  from  Tuscaloosa 
to  DaniePs  Creek,  Ala.,  1198;  Warrior  River,  Ala.,  1200;  Torabigbee  River,  from 
Fulton  to  Vienna,  1204;  Tombigbee  River,  below  Vienna.  1206;  Noxubee  River. 
Miss.,  1208 ;  Pascagonla  River,  Miss.,  1210;  Harbor  at  Biloxi  Bay,  Miss.,  1214  ;  Pearl 
River,  Miss.,  between  Edinburgh  and  Carthage,  1216 ;  Pearl  River,  Miss.,  from 
Jackson  to  Carthage,  1218;  Pearl  River,  Miss.,  below  Jackson,  1221. 

Examination  and  Survey. — Torabigbee  River,  to  ascertain  what  improvement  is 
necesiary  to  make  said  river  continuously  navigable  from  Vienna,  Ala.,  to  Walker's 
Bridge,  Miss.,  1226;  survey  of  the  Warrior  River  below  Tuscaloosa ;  the  Tombig- 
bee River  from  its  month  up  to  Vienna,  and  from  Vienna  up  to  Walker  Bridge,  1227. 

APPENDIX  E. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 
IH8?bction.— Improvement  at  the  South  Pass  of  the  Mississippi  River,  1229. 
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REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Ihpbovkments. — TchefuncteRiverandBogue  Falia,  La.,  1243 ;  Tangipahoa  River,  La., 
1245;  Tickfaw  River,  La.,  1246;  Amite  River,  La.,  1247;  Bayou  La  Fourcbe,  La., 
1246;  Bayou  Terrebonne,  La.,  1200 ;  Bayou  Black,  La.,  12.j1  j  Bayou  Toche,  La.,  1253 ; 
eonnecring  Bayou  Teche  with  Grand  Lake  at  Charentou,  La.,  12.V3  ;  Bayou  Courta- 
blean,  La.,  12.54  ;  Calcasieu  River  and  Pass,  La.,  VZ'S ;  Bavou  Pierro,  Miss.,  V^ofi  \  Sa- 
bine River,  La.  and  Tex.,  1259;  Necbes  liivcr,  T^ix.,  1260;  Sabine  Pass,  Tex.,  \^^\. 


POET  OF  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OF  E] 

BMENT8.--Red  River,  La.  and  Ark.,  1331 ;  Cypreea  Bayon,  T( 
ita  and  Blaok  RlTors,  Ark.  and  La.,  1346:  Bayon  D'Arbc 
Bartholomew,  La.  and  Ark.,  1351 ;  Bayou  Booof,  La.«  1353 ; 
Maoon,  La.,  1354;  Big  Black  River,  Miss.,  1356;  Yazoo  ] 
b  Lake, Miss.,  1361;  Yallabnsha  River, Miss.,  1362;  Tallahat 
Steele's  Bayon,  Miss.,  1364 ;  Big  Sunflower  River,  Miss.,  I'Ss 
Tenn.,1367;  Forked  Deer  Kiver,Tenn.,  1369;  water-gangei 
(iverand  its  principal  tributaries,  1370. 
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REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINE] 

sMXKTB.-~Red  River  above  Fulton,  Ark.,  1375 ;  Little  Red  Ri' 
ing  obstruotions  in  Arkansas  River,  Ark.,  1378 ;  Arkansas  Ri\ 
Jean  River,  Ark.,  1400 ;  Fourohe  River,  Ark.,  1402 ;  White  Ri^ 
River,  Ark.  and  Mo.,  1413;  St.  Francis  River,  Ark.,  1414. 
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REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINE 

VKNTS. — Removing  snags  and  wrecks  from  the  Mississippi  and  1 
Ussissippi  River  between  the  Ohio  and  Illinois  rivers,  1422 ;  Ga 
18;  Osage  River,  Mo.  and  Kan.,  1450. 
noNS  ANI>  6URVET.— Mississipni  River,  at  Rush  Island  Bend 
,  1452;  Kaskaskia  River,  from  New  Atnens  to  its  mouth,  145) 
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SPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGIN 
f^T.—Mississippi  River  between  the  Des  MaiuM  P*" 
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of  look  and  dam  on  the  MUsissippi  Rirer  at  Meeker's  Island,  Blinn.,  1536;  Missis- 
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North,  Minn,  and  Dak.,  1552:  oonstmction  of  look  and  dam  at  Groose  Rapids,  Red 
River  of  the  North,  Minn,  ana  Dak.,  1555:  survey  for  reservoirs  at  the  sooroes  of 
theliinissippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1555  ;Missoari  River  from 
SioQx  City.  Iowa,  to  Fort  Benton,  Mont.,  1556 ;  Yellowstone  River,  Mont,  and  Dak., 
1659. 

QuiiDiAnoNB  AND  8USVBT8.— Mlssissipipi  Rlvor  between  Saint  Panl  and  St.  An- 
thony's Falli,  Bilnn.,  1560:  Minnesota  Kiver,  with  a  view  to  its  improvement  by 
looks  and  dams,  1571 :  Red  River  of  the  North,  Minn.,  firom  Moorhead  to  Fergus 
Frila.1584. 

APPENDIX  A  A, 
BSPORT  OF  LIEXTT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

IHVHOTUONTS.— Tennessee  River.  1591 ;  French  Broad  River,  Tenn.,  1602;  LittM 
TemesBse  River,  Tenn.,  1604:  Hiawassee  River,  Tenn^  1605;  Clinch  River,  Tenn., 
160$;  Duck  River,  Tenn.,  1610;  Cumberland  River,  Tenn.  and  Ky.,  1611;  South 
Fork  of  Cumberland  River,  Ev.,  1633 :  Caney  Fork  River,  Tenn.,  1634. 

uAxorATiON  Ain>  suBVXT.—ObeiPs  [Obey'sj  River  from  the  point  where  improve- 
meota  have  heretofore  been  made  to  the  mouth  of  the  West  Fork,  Tenn.,  1636  y 
Bear  Creek,  Miss,  and  Ala.  [Big  Bear  Creek,  Miss,  and  Ala.],  1639. 
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BEPOBT  OF  LIEUT.  COL.  WELLLIM  E.  MERRILL,  CORPS  OF  ENGINEERS. 

^i^vnoBim.— Ohio  River,  1644 ;  operating  and  care  of  Davis  Island  Dam,  Ohic 
P^n;  1670;  Monongahela  River,  w.  Va.  and  Pa.,  1676;  operating  and  eare  of 
wk  sod  dam  No.  9,  Monongahela  River,  WS;  Allef^heny  Kiver,  Fa.,  1680:  look 
utd  dsm  at  Herr's  Island,  Allegheny  River,  1682 :  ice-harbor  at  mouth  of  Mus- 
S^^iom  River,  Ohio,  1683;  operating  and  oare  of  tne  looks  and  dams  on  the  Mus- 
kiagnm  River,  Ohio,  1684. 

'^^jiQHAnoNB  AMD  BURVBT8.--0hib  River,  near  the  city  of  EvansviUe,  Ind.,  to  de- 
^l^p^  what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the  ohannel 
blithe  river  in  front  of  that  city,  1715;  Big  Hookhocking  River,  Ohio,  from  its 
■»uthto  Coolville,  1719. 
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REPORT  OF  MAJ.  AMOS  STICENET,  CORPS  OF  ENGINEERS. 

^^^^XiaNTS.*Falls  of  the  Ohio  and  enlargement  of  Louisville  and  Portland 
)^  Louisville.  Ky.,  1723 :  Indiana  Chute,  f^Ols  of  the  Ohio  River,  1727;  operat- 
^  uidoare  of  the  Louisville  and  Portland  Canal,  1728;  Wabash  River,  indL  and 
^  1738;  White  River,  Ind.,  1745 ;  Tradewater  River,  Ky.,  1747. 
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BEPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORP  OF  ENGINEERS. 

^^■noTxiaans.— Great  Kanawha  River,  W.  Va.,  1749 :  operating  and  care  of  locks 
ttddamson  the  Great  Kanawha  River,  W.Va.,  1756;  harbor  of  refuge  at  mcoth 
w  Qieat  Kanawha  River,  W.  Va.,  1759 ;  Elk  River,  W.  Va.,  1760 ;  New  River  Va. 
wdW.  Va.  1760.  try 

SxAiCDrAnoira.— Gauley  River  and  Meadow  River,  W.  Va.,  1761. 
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^MSNTS.— Harbor  at  Dalnth,  Minn.,  1803;  harbor  at  Sape: 
Bay,  Wis.,  1809;  harbor  at  Agate  Bay,  Minn.,  1812;  harbor  a 
,  1814. 
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ORT  OF  MAJ.  CHARLES  E.  L.  B.  DAYIS,  CORPS  OF  : 

EMENT8. — Ashland  Harbor.  Wis.,  1817;  Ontanagon  Harb< 
Harbor,  Mich.,  1821 ;  establishment  and  maintenance  of  har 
ake,  Mich.;  1822;  Marquette  Harbor,  Mich.,  1831:  harbor  • 
9,  Mich.,  1682:  Manistiqae  Harbor^  Mich.,  1835;  Cedar  River 
Menomonee  Harbor,  Mich,  and  Wis.,  1637 ;  Oconto  Harbor, 
3  Harbor,  Wis.,  1841 ;  Gceen  Bay  Harbor,  Wis.,  1842 ;  harboi 
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>r,  Wis.,  1848;  Two  Rivers  Harbor,  Wis.,  1850;  Manitow( 
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EMENTS.— Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  1859;  1 
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arbor.  111.,  1867;  Fox  and  Wisconsin  rivers,  Wis.,  1869;  oper 
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SMENTS. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mic 
iarbor,  Mich.,  1901 ;  harbor  of  refuge  at  Portage  Lake,  Mi 
[arbor,  Mich.,  1904;  Ludington  Harbor,  Mich.,  1905;  Pei 
1907 ;  White  River  Harbor,  Mich.,  1908 ;  Muskegon  Harbor,  M 
Harbor,  Mich.,  1911 ;  Black  Lake  Harbor,  Mich^  1913 ;  Sai 
1914  ;  South  Haven  Harbor,  Mich.,  1916;  Saint  Joseph  Marl 
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REPORT  OF  MAJ.  L.  COOPEB  OVERMAN,  CORPS  OF  ENGINEERS. 

IxPEOVEMSNTS. — ^Monroe  Harbor,  Mich.,  1931 ;  Toledo  Harbor,  Ohio,  19d3 ;  Port  CUn- 
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Harbor,  N.  Y.,  2028 ;  Niagara  River,  N.  Y.,  2056:  Wilson  Harbor,  N.  Y.,  2057  j  Olcott 
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£xAMiKATiox  AND  SURVEY. — ^Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  between 
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REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 
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Sodna  Harbor,  N.  Y.,  2075:  Little  Sodaa  Harbor,  N.  Y.,  2079;  Oswego  Harbor,  N. 
^-.2062;  Sackett'8  Harbor,  N.  Y.,  2086. 
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REPORT  OF  MAJ.  MILTON  B.  ADAMS,  CORPS  OF  ENGINEERS. 

iMtoVKMRNTS.— Ogdensbnrffh  Harbor,  N.  Y.,  2089 ;  Graae  River  (at  Maasena),  N.  Y., 
^^J  breakwater  at  Rouse's  Point,  LiUce  Champlain,  N.  Y.,2093;  Swan  ton  Har- 
^^Vt.,2094;  breakwater  at  Gordon's  Landing,  Lake  Champlain,  Vt.,  2095;  Platts* 
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REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 
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REPORT  OF  MAJ.  W.  H  H.  BENYAURD,  CORPS  OF  ENGINEERS. 
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EEMOVINQ    SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS— IMPROVEMENT  OF  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS 
OF  THE  ILLINOIS  AND  OHIO  RIVERS-IMPROVEMENT  OF  OSAGE  RIVER, 
MIS^SOURI  AND  KANSAS,  AND  OF  GASCONADE  RIVER,  MISSOURI. 


BEPOBT  OF  MAJOR  A.  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1868,  WITH  OTHER 
DOCUMENTS  RELATING  TO  lEtE  WORKS. 


DfPBOVEMENTS. 


I.  RemoviDg  snagB  and  wrecks  from  the 
ifississippi  and  Missonri  Riyen. 

S.  Mississippi  River  between  the  Ohio 
and  Illinois  Rirers. 


3.  Gasconade  River,  Missonri. 

4.  Osage  River,  Missonri  and  Kansas. 


EXAMINATIONS  AND  SURVEY. 

5.  Mississippi  River,  at  Rnsh  Island  Bend  I  6.  Kaskaskia  River,  from  New  Athens  to 
and  Ivy  Landing,  Illinois.  |         its  mouth. 


United  States  Engineer  Office, 

Saint  Louis,  Mo.y  July  9,  1888. 

SiB:  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
fiscal  year  ending  Jane  ^,  1888,  for  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller. 
Major  J  Corps  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


W  I. 

REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 

RIVERS. 


laSSISSIPPI  RIYER. 


The  work  for  the  fiscal  year  consisted  in  the  removal  of  snags  and 
leaning  trees  between  the  mouth  of  Missouri  River  and  Vicksburg, 
Miss.  Owing  to  the  small  amount  of  funds  available  for  this  work  but 
one  snag-boat,  the  E,  0.  Wright,  was  placed  in  commission. 
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The  Wright  began  work  on  August  6,  and  continued  at  work  until 
October  19,  when  she  was  called  in  and  laid  up  at  Bushberg,  Mo.,  as 
the  funds  on  hand  would  not  warrant  any  further  expenditure. 

The  work  accomplished  in  the  Mississippi  Biver  was  as  follows : 


Kame  vf  snsg-boati 

Snags  palled. 

Trees 
'  eat. 

Miles 

Kumber. 

Weight. 

nui. 

H.O.  Wriicht 

79g 

1S,M8 

34t 

L7K! 

The  work  accomplished  by  the  snag-boat's  is  of  great  benefit  to  the 
navigation  of  the  river.  Formerly  the  wreck  of  steam-boats  by  run- 
ning on  snags  was  a  very  frequent  occurrence.  Since  the  snag-boats 
have  been  at  work  it  is  almost  an  unheard-of  occurrence. 

The  annual  changes  taking  place  in  the  channel  of  the  river  cause 
the  continual  appearance  of  new  snags,  either  by  the  scouring  out  of 
old  '^  rack-heaps^'  in  the  bottom,  or  the  caving  in  of  timber  along  the 
banks,  and  a  constant  and  continual  vigilance  is  required  to  keep  the 
channel  in  a  safe  condition.  However  opinions  may  differ  as  to  the 
utility  of  permanent  iinprovements  on  rivers  like  the  Mississippi  and 
Missouri,  all  practical  steam4>oat  men  agree  that  snag  boat  service  is  an 
undoubted,  immediate,  and  positive  benefit  and  assistance  to  naviga- 
tion, removing  danger  of  loss,  not  only  to  enormously  valuable  property 
m  the  shape  of  boats  and  merchandise,  but  of  human  life  as  well.  There 
are  other  obstructions  in  the  Mississippi  Biver  which  are  a  source  of 
dread  and  annoyance  to  pilots.  They  are  the  numerous  wrecks  which 
are  found,  especially  in  the  bad  reaches  of  the  river.  The  amount  of 
funds  available  have  not  justified  the  removal  of  these  obstructions. 
As  they  are  permanent  and  stationary,  they  areK>f  less  importance  than 
snags,  but  a  great  benefit  would  be  conferred  on  navigation  by  their 
removal,  and  it  is  earnestly  recommended  that  an  appropriation  of 
$50,000  be  made  for  the  construction  of  a  suitable  vessel  or  wrecking 
boat  for  their  removal.  The  machinery  of  the  old  snag  boat  De  Bussy 
is  partly  available  for  this  purpose,  and  should  be  utilized. 

With  the  appropriation  recommended  for  the  fiscal  year  ending  June 
30,  1890,  it  is  proposed  to  continue  the  removal  of  obstructions  as  here- 
tofore. 

ESTIMATES.. 

For  rebuild iDg  one  wooden  snag-boat  and  fitting  it  up  for  wrecking  parpoies  $50,000 
For  working  expenses  of  two  boats,  eight  montns  eaon,  at  tMfOOO  per  month .  64, 000 
For  repairs,  incidental  work,  and  contingencies.......... ..     15,000 

Total 129,000 

Previous  to  the  act  of  llarch  3, 1879,  separate  appropriations  were 
not  made  for  this  work,  but  a  general  amount  was  appropriated,  to  be 
applied  to  several  streams  as  their  needs  required.^  The  appropriations 
made  since  then  are  as  follows  r 

By  act  of— 

March  3,  1879 $100.  OOU 

Jnne  14,  1880 - 100.000 

March  3.  1881 80,000 

August  2,  1882 85,000 

July  5,  1684 75.090 

August  5, 188^ * 56,850 
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Money  statement. 

July  1, 1887,  amouDt  available ♦^1,074.76 

JbJ/  I,  I'^,  amount  expended  daring  fiscal  year,  exclusive  of  liabilitieB 
OQtstanding  July  1,  I8d7 17,302.29 

JbItI.  18^8,  balance  available 3,772.47 

Amoontappropriatedby  act  of  August  11,  18^8 100,000.00 


■*r 


AmoiULt  available  for  fiscal  year  ending  June  30,  1889 103, 772. 47 

(  AiDontit  that  can  be  profitably  expended  in  fiscal  year  ending. Jnue  30, 1890  129, 000.  00 
K  Sabmitted  in  compliance  with  requirements  of  soctious  \i  of  river  and 
\     harbor  acta  of  1806  and  1867. 

MISSOURI  RIVER. 

OwiDg  to  the  small  amoant  of  funds  available  for  this  work,  llie  snag 
b(»t8  were  not  sent  to  this  river  during  the  year. 

The  work  in  the  Missonri  River  should  be  begun  in  the  spring  as 
early  as  the  stage  of  water  will  permit  and  before  the  June  rise;  after 
tbis  has  subsid^  the  low- water  work  should  t)e  done. 

The  benefit  of  the  snag-boat  senice  to  the  Missouri  River  is  obvioas ; 
the  necessity  for  the  work  has  been  set  forth  in  the  remarks  on  the  Mis- 
$i88ippi  River.  This  stream  is  peculiarly  liable  to  snags,  as  it  has  a 
constant  tendency  to  change,  and  attacks  its  caving  banks  with  great 
violence* 

With  the  appropriation  recommended  for  the  fiscal  year  ending  June 
30, 1890,  it  iB  proposed  to  outfit  the  new  snag-boat  and  work  her  in  the 
rirer  as  long  as  the  season  and  funds  will  permit. 

ESTIMATES. 

Foroatfiiting  and  completing  snag-boat flO,  000 

Porop«ratiD^  boat  bix  months,  at $-1,900  per  month 24,000 

For  repairs,  incidental  expenses,  etc 10,000 

Total -^ 44,000 

The  first  specific  appropriation  wjis  made  for*  this  improvement  on 
June  18,  1878;  previous  to  this  one  appropriation  was  made  to  cover 
tlie  needs  of  several  streams.  The  appropriations  made,  beginning  with 
tlij^t  of  June  18,  1878,  are  as  follows  i 

By  act  of— 

Juael8,1878... $r)0,000 

March  3,  1879 00,000 

Jnoel4,  1880 C;r>.0OO 

MmcL  3,  1881 ^ KJ,(M>0 

Angii8t2.  1882 65,000 

Julys,  1884 50,000 

AugnBt5,  1886 2^^500 

Monejf  statement.. 

July  1, 1887,  amount  available 10,193.5^1 

July  1,  18Hd,  amount  expended  during  fiscal  year,  exclnttivo  of  liabilities 
outstanding  July  1,  1887 3,415.29 

July  1, 1888;  balance  available 2,748.25 

(  Amoaot  that  can  be  profitably  expended  in  fiscal  year  endiug  Jiiue30,  l>m    44, 00<),  00 
\  Submitted  in  compliance  with,  requirements  of  soctious  2  of  river  aud 
(    harbor  acta  of  leCK^  and  1$<^7. 
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W  2. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  BETWEEN  THE   OHIO  AND 

ILLINOIS  RIVERS. 

PROJECT. 

The  object  of  the  improvement  is  to  obtain  'a  minimum  depth  at  low 
water  of  6  feet  from  the  month  of  the  Illinois  River  to  Saint  Louis,  a 
distance  of  41  miles,  and  8  feet  from  Saint  Louis  to  the  mouth  of  the 
Ohio  River,  a  distance  of  191  miles,  the  natural  depth  at  low  water 
being  in  many  cases  from  3^  to  4  feet.  The  initial  point  of  the  work 
for  the  lower  portion  is  Saint  Louis,  the  program  being  to  make  the 
work  continuous,  working  downstream  from  that  city.  Work  at  de- 
tached points  has  also  been  carried  on  under  allotments  specially  made 
by  law  for  the  improvement  of  landings  and  the  protection  of  local  io' 
terests. 

The  plan  of  general  improvement  contemplates  a  reduction  of  tbc 
river  to  an  approximate  width  of  2,500  feet  below  Saint  Louis  (the  nat- 
ural width  being  in  many  cases  from  1  to  1^  miles)  and  the  protection  of 
tbc  alluvial  banks  from  erosion.  The  methods  employed  arc  to  build 
up  new  banks  with  the  solid  matter  caught  from  the  river  itself  by 
means  of  hurdles,  and  revetment  of  the  banks,  both  new  and  old,  when 
necessary. 

ORGANIZATION. 

The  organization  of  the  engineering  staff  during  the  season  was  as 
follows : 

A  supervising  engineer  was  assigned  to  the  general  supervision  of  all 
the  works  and  of  the  supply  depot ;  his  office  was  in  Saint  Louis,  and 
his  duties  were  to  advise  and  direct  the  resident  engineers,  and  to  have 
special  charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
boat  and  barges  engaged  in  that  work. 

The  resident,  engineer  was  provided  with  quarters  and  an  office  at  the 
work.  His  duties  were  to  have  immediate  direction  of  the  work  of  con- 
struction ;  to  make  such  surveys  and  observations  as  might  be  required 
to  keep  the  progress  map,  upon  which  all  work  was  to  be  located  as  fast 
as  constructed ;  to  keep  the  journal  and  other  records  of  the  work,  to 
prepare  payrolls,  to  render  quarterly  property  returns,  semiannual 
and  annual  reports  to  the  officer  in  charge,  forwarding  them  through  the 
superintending  engineer.  The  superintending  engineer  was  Mr.  D.  M. 
Currie.  Resident  engineers:  At  Pulltight,  Mr.  John  O.  nolmau,for 
the  revetment  work  done  in  the  fall  of  1887,  and  Mr.  W.  S.  Mitchell,  for 
the  hurdle  work  done  in  the  spring  of  1888.  The  revetment  work  at 
Jim  Smith's  and  the  hurdle  work  at  Sulphur  Springs  was  under  Mr. 
John  O.  Holman.  The  procurement  of  brush  was  uncjer  Mr.  C.  D. 
Lamb. 

VrORK  ACCOMPLISHED. 

Owing  to  the  small  amount  of  funds  available  the  only  work  laid  out 
for  the  year  was  the  revetment  of  the  artificial  bank  at  the  head  of  Pull- 
tight  and  Jim  Smith's,  the  construction  of  two  hurdles  at  Pulltight 
Crossing,  the  partial  wattling  of  the  hurdles  at  Sulphur  Springs,  and  the 
construction  of  Hurdles  No.  16  of  the  Sulphur  Springs  system,  at  the 
head  of  Foster's  Island. 

Plate  I  is  a  general  map  of  the  river  between  the  Saint  Louis  Bridge 
and  lister's  Island,  showing  the  location  of  these  works. 
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HORSETAIL. 

No  work  of  constrnction  was  done  at  the  locality ;  the  hurdles  closing 
the  chute  of  Carroll's  Island  was  damaged  somewhat  by  the  ice,  and  the 
high  water  has  as  yet  prevented  its  repairs.  A  series  of  cross-sec- 
tions was  taken  at  Horsetail,  showing  the  amount  of  fill  accomplished 
here  since  the  inauguration  of  the  present  contraction  works.  The 
work  here  may  be  considered  as  complete  and  haj9  accomplished  the  de- 
sired result,  that  is  the  obtaining  a  good  channel  of  at  least  8  feet  at 
low  water.  This  locality  was,  before  work  was  commenced,  the  most 
troublesome  below  Saint  Louis ;  it  is  now  a  very  rare  occurrence  for  a 
steam-boat  to  cast  the  lead,  when  it  was  a  common  occurrence  for  several 
boats  to  be  aground  together  at  low  water.  The  made  ground  here 
covers  an  area  of  915  acres,  589  of  which  appear  above  a  15foot  stage 
of  the  Saint  Louis  gauge,  whose  zero  is  the  low  water  of  1863,  and  this 
latter  portion  is  covert  with  a  thick  growth  of  willows.  The  average 
fill  has  been  11.86  feet,  the  greatest  fill  was  40.5  feet.  The  amount  of 
material  deposited  was  about  17,500,000  cubic  yards,  at  a  cost  of  about 
2|  cents  per  cubic  yard.  This  shows  what  may  be  accomplished  by 
this  system  when  funds  are  available  for  continuous  work.  When  a 
stretch  of  works  can  only  be  done  partially  and  then  left  for  want  of 
appropriations  the  repairs  are  a  very  considerable  item  of  expense. 

Plate  II  shows  the  cross-sections  and  deposit  at  Horsetail. 

TWIN  HOLLOWS. 

No  work  was  done  at  this  locality  during  the  year.  A  series  of  cross- 
sections  were  taken,  as  at  Horsetail,  and  the  results  shown  on  Plate  III. 

The  area  covered  by  material  deposited  is  361  acres;  the  area  which 
appears  above  the  15-foot  stage  is  251  acres ;  the  amount  of  material  de- 
posited is  11,389,259  cubic  yards;  average  height  of  fill,  19^  feet,  and 
greatest  fill,  41.2  feet.  The  portion  above  the  15-foot  stage  is  covered 
with  willows.    The  channel  at  this  locality  is  in  good  condition. 

PULLTIGHT. 

« 

The  original  project  for  this  locality  was  to  send  the  channel  down 
the  east  side  of  the  river,  by  Beard's  Island,  making  a  crossing  to  the 
west  side  at  Fine's  Bluff,  just  above  the  mouth  of  the  Meramec  Kiver. 
Astudy  of  this  locality  showed  that  the  natural  tendency  of  the  river  was 
to  make  the  crossing  above  this  point  at  White  House,  and  at  low  stages 
there  was  a  tendency  to  shoal;  it  was  thought  best  to  close  the  east  side 
of  the  river  by  constructing  hurdles  and  throw  as  much  water  as  possi- 
ble into  the  White  House  Crossing  and  improve  and  preserve  this.  With 
this  view  two  hurdles  were  laid  out  and  constructed,  the  first  in  pro- 
longation of  No.  4  of  the  PuUtight  system  and  the  second  2,800  feet 
below.  The  work  was  begun  April  15  and  continued  until  June  30. 
Hurdle  No.  4  was  built  to  a  length  of  3,025  feet,  but  owing  to  the  rising 
river  and  a  large  run  of  drift  it  was  damaged  at  several  points  and 
breaks  made  in  it ;  there  are  1,750  feet  still  intact.  The  repairs  will  be 
made  as  soon  as  the  river  falls  sufficiently  to  work  economically.  Hur- 
dle No.  5  was  built  for  a  length  of  2,100  feet,  and  is  now  intact  to  a 
point  2,600  feet  from  the  west  bank  of  the  river ;  several  breaks  caused 
by  drift  were  repaired  during  its  construction.  These  hurdles  have 
caused  a  large  deposit  and  have  moved  the  middle  bar  at  this  point  so 
that  the  low-water  channel  will  be  much  improved.    In  the  fall  the 


__  JIM   SMITH'S. 

he  work  at  this  point  consisted  in  tbe  revetmenj 
k  opposite  the  head  of  Chesley  Island ;  a  length! 
tected,  and  the  caving  has  been  pi*evented.  TI 
).t  are  in  good  condition,  and  have  bailt  np  the  uewl 
ntended.  A  gap  exists  in  the  line  of  hardle  bet^ 
1  of  the  Sulphnr  Springs  system.  This  hardle  (N< 
»rdcr  to  accommodate  the  commerce  here  and  aU< 
ling.  It  is  proposed  to  place  this  hanlle  the  comii 
te  IV.) 

SULPHITB  SPRINGS. 

iTork  at  this  locality  consisted  in  the  wattling  of  hard] 

iction  of  Hardle  No.  16,  at  the  head  of  Foster's  Islaut 

1  built  for  a  length  of  1,620  feet.    A  somewhat  differer 

)1oyed  here — a  departure  from  former  methods  (see  Ba 

(ineers,  1887,  Plate  V,  facing  page  1664.)    The  drift-r< 

lumps  in  order  to  withstand  she  heavy  run  of  drift  w 

ng  the  spring  rise.    This  hardle  completes  the  Sulphu 

During  the  outrun  of  ice  this  season  considerable 

)  the  Sulphur  Spiings  hurdles ;  the  amount  can  not 

)d  until  a  fall  in  the  river  occurs.    The  work  here  has 

fill  as  shown  on  (Plate  lY )  and  has  closed  the  Fostei 

but  high  stages;  in  some  places  the  fill  has  been  o\ 

>8  will  grow  on  these  bars  this  season  or  next.    PJ 

^rs  as  they  will  appear  at  a  15-foot  stage. 

BEMOYAL  OF  SNAGS. 

plaints  having  been  made  by  steam-boat  owners 
iger  to  navigation  from  snags,  and  no  funds  being 
fropriation  for  removal  of  obstructions  in  the  Miss 
Lion  was  made  October  27, 1887,  fatja»t\ 


»/»  f\t\e\  f xi 1    _^ 


JV 


AM.MlLLBR,C<i 


f^ 


PLATE  I. 


SAINT  LOUIS 

Showing  T-ociJ 


PLATE  n. 


'Iddo  to  Mar. 
luce  1880. 

f.  ulf07'€  Ion' 


hofrn  fbu^ 


ii}«Fr. 


Quantify q/^ ma/erial  depositied  ^ITSIlSZSouyd^. 
Jlreci  covered  by  ^  #         -  9JS  acres. 

Jl-yeru^e  h^ifhf  of  fill ^11.96  feet. 

^Jrea  of  fill  jrhicti  a/up  ears  abore 

&e  25  ft.  sta^e  ubore  loir  frafer 

(oJofJSSS ^SdBacres. 

Hi^he^tfill  SffCiiTfid  (cr.  sec.  S)  -  40.  Sfcet 


j      U:S.  Engineer  Office MLoui^,  Mo.  July  9.  1888, 
I  reporf  for  (he  fiscal  yeoLT  endiit^  Jixne  30. 1888. 


Major  Corfo^  of  Engineers. 


Ml 


PLATE  m. 


CROSS  SECTIONS 

25. 1888  y  hy  OieHURIUjJA 

Bars  are  shofrjj  as  0ie^ 
n-uter  of  186dyorlI/t.  ot 
Boffom  line  ot  Oct  2Z,1S^ 
fill  repreeenteJ  A 


vib  U     0 


Eng50  2 


Qvuzofify  of  material  dep^ 
^Srea  corered'by    « 
Jlrera^e  height offtll.. 

Jlrea  or  mi  irhich  appears  .     w     /  ,      a    looo 

the  ]6jff.  ^ta^e,  above  larr  ira  ffice,  SfLouis.  Mo.  duty   i'-  JoW. 
ofJ863.  cat  year  ending  June  30  1888. 

j      J^cyoT  Carpi  of  Iin^in99T9. 


puats  iv: 


x^^^       ,<ithotiis,J^'*-r^     90  1888. 


APPENDIX    W — ^REPORT    OF   MAJOR    MILLER. 


1425 


Stone  was  procured  by  contract  in  the  fall  from  Glenwood  Lime  and 
Quarry  Association  at  47^}  cents  per  cubic  yard,  and  for  the  work  in  the 
spring  from  the  Grafton  Qaarry  Company  at  40  cents  per  cubic  yard. 

Files  were  obtained  by  contract  with  Mr.  John  Cleary  at  from  8  to  10 
cents  per  linear  foot  according  to  length. 

Roptj  iron,  wire,  bolts,  spikeSj  etc,  were  obtained  by  contract  from 
various  parties  as  per  abstract  of  bids  appended.  Subsistence  was 
purchased  in  open  market  on  bids  from  various  dealers. 

SUPPLY  PEPOT. 

The  supply  depot  was  under  the  immediate  charge  of  Mr,  O.  L.  Stev- 
enson until  April  1,  when  he  was  obliged  by  sickness  to  go  to  hospital, 
since  which  date  the  supply  and  subsistence  departments  have  been 
onder  the  charge  of  Mr.S.  S.  Van  Norman.  All  supplies,  except  brush, 
stone,  and  piles,  as  obtained  were  delivered  at  the  depot,  whence  they 
vere  distributed  on  requisition  to  the  various  works.  In  addition  to 
this  function  of  the  depot  it  was  a  general  repair  shop,  where  all  re- 
pairs to  plant,  not  requiring  dockage,  was  ma<le.  During  the  season  10 
pile-drivers  were  repaired  ;  23  barges  caulked  and  repaired  ;  2  quarter 
boats  caulked  ;  and  matress  barges,  flat^,  yawls,  and  skiffs  repaired  and 
put  in  order.  Some  minor  repairs  were  made  to  the  tow-boat  General 
Qillmare  and  piles  driven  to  replace  the  landing  at  depot. 

The  present  valuation  of  the  property  remaining  to  be  distributed  on 
installation  account  is  given  in  the  following  table: 


CUsa  of  property. 


^»r)^  model  and  flat 

^oa(  machine-ahop 

B^t».  qaartei 

2)rtTer8,  pile 

(Tali, 

Machinery,  steamer  Humphrey 

Shantiee,  portable 

Skiffs V. 

Steamer  General  CHUmore 

Tentu 

Wayg  for  mattreaa 

Yawls 

Bapply  depot. 

Toolsuid  appliaocea 

Boarding  outfit 

Offioefttmitore 

Sarreying  InstrameDta 

rhoU^raphio  appar&taa. 

Total 


BalaDce 
Juno  30, 

1887. 


$58. 

1. 

1. 

36, 

4, 

6. 

U. 

16, 
1. 
2. 

12, 


818.37 
484. 2G 
777. 15 
467.00 
869.13 
000.00 
305.00 
722.  62 
046.05 
211.95 
0M.70 
805.84 
751.00 
G40.  83 
.?77. 40 
506.75 
61G.31 
222. 75 


160,  768.  01 


Debita. 


17,  63.';.  06 

128.  88 

625.  68 

1,843.12 

1.479.18 

.75 

707.  67 

614.02 

14, 077.  68 

3.  25 

2.33. 

Ill, 

1,  5.'>3. 

1,616.75 

523.00 


61 
65 
63 


95.00 


31,  248. 93 


Credita. 


$16, 681. 24 


....  I 


997. 39 

4,  883.  .'•.0 

2,  966.  97 

.75 

02 

62 

83 

45 


3,  425, 

GHH 

15,  8:57, 

24. 


370.21 

C9'.».  30 

1,  2.<{.  53 

1,  844.  99 

96.  28 

137.  10 

22.  27 


49.  966.  05 


Balaru'o 

J  uiio  .'JO, 

lh88. 


$49,  772. 19 
1,613.  14 
1.4;>0.44 
33,  426.  62 
3.  381.  34 
6,  (100.  00 

!i,:?7.  or, 

648.  02 
14,  'St<ti.  80 


190.  75 

1,  :iiH.  31 

001.28 

3,  60.-).  33 

1.974.05 

11,0.M.41 

410.47 

674.  n 

200.  48 


142,0.30.89 


GAUGES. 


The  gauges  at  Grafton  and  Gray's  Point  were  read  daily  during  the 
^^ason.    The  readings  are  appended,  marked  A. 


CONDITION  OP  THE  BIVEB. 


The  channel  depths,  as  furnished  by  the  Saint  Louis  and  New  Orleans 
*^ilot  Association  during  the  low- water  season,  are  appended,  marked  B. 

The  river  was  closed  to  navigation  by  ice  from  December  21  to  31 
^M  from  January  21  to  31.    The  low-water  season  continued  from  the 
Middle  of  July  till  the  close  of  navigation  by  ice. 
BNG  88 90 
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The  least  depth  of  water  reported  was  4|  feet  at  Fort  Chartrc 
Kinuey  Point,  while  the -least  depth  reported  by  the  same  boa 
steamer  Arkansas  City^  on  the  same  date,  October  28,  in  the  imp 
portion  of  the  river,  was  6J  feet  at  Sulphar  Springs.  The  wat< 
lower  than  usual  this  year. 

SURVEYS. 

A  survey  of  the  river  was  made  in  the  fall  of  1887,  and  extender 
the  foot  of  Beard's  Island  to  Gliffdale  Hollow,  a  distance  of  17j 
The  object  of  this  survey  was  to  locate  the  bars  and  changes 
portion  of  the  river  under  improvement,  and  to  obtain  data  upon 
to  locate  work  for  an  extension  of  the  system  of  improvement. 

The  party  was  in  the  field  from  September  19  till  November  21 
the  work  was  platted  to  a  scale  of  5-0V0.  (See  report  of  Mr.  ^ 
Mitchell.) 

Cross-sections  were  taken  in  the  spring  of  1888  at  Horsetai 
Twin  Hollows,  to  show  the  fill  at  these  localities.  The  results  app 
Plates  II  and  III. 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  below  were  obtained  partially  from  th< 
chant's  Exchange  of  Saint  Louis  and  partially  from  dther  so 
Great  difficulty  ii^as  met  with  in  placing  a  valuation  on  miscella 
or  general  merchandise.  The  tonnage  transferred  across  the  ri^ 
ferries  is  estimated  at  $60  per  ton.  In  the  table  below  the  genera 
chandise  has  been  estimated  at  $30  per  ton ;  this  is  considered 
estimate. 

Receipts  and  ahipments  at  Saint  Louis  during  the  year  ending  December  31,  ] 


Biver. 


MiasUsippi   below    Saint 

Lonii^ 
Mississippi    above   Saint 

Louis. 

Missouri 

Illinois 

Ohio 


Cumberland  and  Tennes 

see. 

Ked  and  Ouachita 

Mississippi    above   Saint 

Louis. 
Mississippi    below  Saint 

Louis. 
Mississippi    below   Saint 

Louis  and  Missouri. 
Mississippi  between  Saint 

Louis  and  Cairo. 


Total. 


Articles. 


Merchandise  and  grain* 
do* 


Beoeipts. 


Tons. 


Estimated 
value. 


do* 

do* 

Merchandise  and  iron 

ore.* 
Merchandise  and  grain' 


do* 

Lumber.shingles,  etc' 


do* 

do* 

Flour,  grain  and  brant 


268,735 

132,400 

27,700 

78,560 

121,670 

23,815 


213, 165 


866,045 


$8,853,114.68 

3,605,257.03 

082,460.05 
895,652.86 


Shipmoil 


Tons. 


Si,  924, 


252.83 


2,431,215.93 

267,115.08 

52,683.26 


19,  Oil,  751.  72 


538^065 

36,170 

14.580 

7,125 

19,035 


(   19, 
(   18, 


715 
3,370 


34,457 


671.617 


Esti 

V 


$21,3 
3.C 


4 


\ 


1.0 


24,8! 


*Tonnage  obtained  from  Saint  Louis  Merchants'  Exchange  report.    Values  estimat-ed  trom 
prices  given  by  commercial  papers  and  dealers, 
t  Tonnage  from  steun-boat  manifests.  Values  from  average  prices. 

Recapitulation.— Ij537, 562  tions,  yalaed  at  $43,901,034.90, 
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REPORTS  OF  ASSISTANTS. 

There  are  sabmitted  herewith  the  reports  of  the  saperintending  engi- 
eer,  Mr.  D.  M.  Currie,  and  the  reports  of  assistant^^  by  reference  to 
hich  all  details  and  particulars  can  be  obtained. 

ESTIMATE. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
une  30, 18^,  is  $1,000,000.  It  is  proposed  to  expend  this  sum  in  car- 
ying  out  the  programme  heretofore  adopted.  That  is,  to  carry  on  the 
^ork  of  improvement  continuously  from  Saint  Louis  down-stream,  re- 
laiming  land  by  building  up  new  banks,  thus  reducing  the  river  to  an 
approximate  width  of  2,500  feet;  alluvial  banks  to  be  protected  from 
iroijion.  It  is  proposed  by  this  means  to  obtain  a  channel  of  at  least  8 
eet  at  low- water.  The  depth  now  is  liable  to  become  as  small  as  4  feet, 
>r  even  less  in  some  places,  and  less  than  8  feet  at  every  locality  where 
he  width  is  more  than  3,500  feet.  In  my  last  report  I  asked  for  the 
^me  amount,  but  the  river  and  harbor  bill,  as  just  passed  both  houses 
^f  Congress,  appropriates  only  $300,000.  With  this  sum  it  is  not  possi- 
>le  to  make  the  proper  progress  necessary  for  so  important  a  work,  and 
he  steam-boat  interests  are  suffering  from  such  small  appropriattions. 

This  general  statement  of  the  proposed  application  of  the  appropria- 
iou  is  as  specific  aa  the  nature  of  the  case  admits.  The  changeable 
character  of  the  river  renders  it  impracticable  to  give  in  advance  the 
ixact  locality  where  works  will  be  required. 

rhe  original  estimated  cost  of  this  work,  as  rerised  in  1883,  was |16, 997, 100. 00 

rhe  aggregate  amount  appropriated  to  June  30, 1888,  is 3, 739, 600. 00 

rhe  amount  expended  to  June  3o,  1887,18 3,521,508.50 

Abstract  of  appropriations  made  for  present  plan  of  improvement. 

By  act  of — 

March  3,  1873 |200,000 

June  23,  1874 200,000 

March  3,  1875 200,000 

August  14, 1876 229,600 

June  18,  1878 2(K),000 

March  3, 1879 215,000 

June  14, 1880 320,000 

March  3,  1881 620,000 

August  2, 1882 600,000 

July  5, 1884 520,000 

August  5, 1886 375,000 

Money  statemeut. 

July  1,  1887,  amount  available 1216,173.02 

Miscellaneous  receipts • 1,708.63 

217,881.65 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1887 $122,195.19 

Julvl,1888,  outstanding  liabilities 28.09 

122, 223. 28 


Julyl,  1888,  balance  available 95,658.:i7 

Amount  appropriated  by  act  of  August  11,  1888 300,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 395, 658. 37 


'Amount  (estimated)  required  for  completion  of  existing  project 12, 957, 500, 00 

Amouutthatcanbe  profitably  expended  in  fiscal  year  ending  June  30, 

i      1890 1,000, 000.  OQ 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river 

I    and  harbor  acts  of  1866  and  1867,  M 
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Abstract  of  proposaU  received  for  furnishing  piJeSf  atonCf  manilla  rope,  naai  roj>e 
yam,  oakum^  wirCy  naila,  spikes,  screw-holts  and  iron,  opened  March  31,  1888,  bji 
A.  M.  Miller,  Corps  of  Engineers,  Saint  Louis,  Mo, 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 


Name  and  addreaa  of  biddera. 


Piles. 


Stone. 


38, 


W.  D.  Bangs.  Saint  Loaia,  Mo.* 

W.  H.  Lanj;aale,  Saint  Louis,  Mo.^ 

Jolin  Cleary,  Clieator,  111 

Myron  M.  Buck,  Saint  Loais,  Mo.* 

William  H.  B.  Stout,  Lincoln  Nebr.i .. 

Harry  E.  Coffin,  Memphis,  Tenn 

John  W.  Keno,  Point  Pleasant,  Mo . . . 

H.  L.  Fox  &.  Co.,  Saint  Louis,  Mo 

William  Burg,  secretary  Ewald  Iron 

Company,  Saint  Louis,  Mo.  * 

B.  F.  Johnston  &  Co.,  Saint  Elmo,  111.^ 
J.  S.  Roper,  secretary  Grafton  Quarry 

Company,  Saint  Louis,  Mo 

James  J.  Haw  1e,  Saint  Louis,  Mo 

Louis  Omnd,  Saint  Louis,  Mo 

Silas  De  Main,  Saint  Louis,  Mo 
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No. 


1 
2 
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4 
5 
6 
7 
8 
9 

10 
11 
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Name  and  address  of  bidders. 


W.  D.  Bangs,  Saint  Louis,  Mo.> 

W.  H.  Langdalo,  Saint  Louis,  Mo.> 

John  Cleary,  Chester,  HI 

Myron  M.  Buck,  Saint  Louis,  Mo.*  — 
William  H.  B  Stout,  Lincoln,  Nebr.i . . . 

Harry  £.  Coffin,  Memphis,  Tenn 

John  W.  Reno,  Point  Ploasant,  Mo  . . . 

H.  L.  Fox  Si  Co.,  Saiut  Louis,  Mo 

William  Burg,  secretary  Ewald  Iron 

Company,  Saint  Louis,  Mo.* 

B.  F.  Johnston  &  Co,  Saint  Elmo,  Ill.>. 
J.  S.  Roper,  secretary  Grafton  Quarry 

Company,  Saint  Louis,  Mo 

James  J.  Hawk,  Saint  Louis,  Mo 

Louis  Gmnd,  Saint  Louis,  Mo 

Silas  De  Main,  Saint  Louis,  Mo 
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>  Slight  informality  in  proposals. 
'  Contracts  awarded. 

*  Guaranty  incomplete. 

*  No  guaranty.     Prices  not  in  detaiL 

*  Grafton,  40  miles. 


*  Saint  Louis. 

*  Screw-bolt  proposal  by  pounds. 

*  I  inch  at  2|  cents,  \  inch  at  3  cents. 
•il73forlot. 


REPORT  OF  MR.  D.   M,  CURRIB,   ASSISTANT  ENGINEER. 

Saint  Louis,  Mo.,  July  5,  1 

Sir  :  I  have  the  honor  to  submit  the  following  import  on  the  improvements 
Missisnippi  River  in  this  vicinity  during  the  fiscal  year  ending  June  30,  1888,  i 
transmit  as  parts  thereof  the  reports  of  the  superintendents  in  local  charge. 

Works  were  prosecuted  at  Pulltight,  Jim  Smith's,  and  Sulphur  Springs  by 
labor,  but  with  plant  owned  by  the  Government.  Materials,  where  the  cost  wi 
giderable,  were  purchased  by  contract,  and  by  porchaae  in  open  market  whei 
were  no%. 


I 
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At  Palltight  tho  bank  was  protected  for  a  distance  of  1,825  feet  from  tbe  head  of 
the  works  to  Unrdle  No.  1,  by  a  mat  treHs  of  tbe  usual  form  and  width  placed  below 
the  level  of  standard  low  water  and  a  revetment  of  stone  between  that  and  the  top 
of  the  bank. 

Two  lines  of  hurdles  were  bnilt ;  one,  designated  No.  4,  was  practically  an  extension 
of  No.  4  of  tbe  old  series,  although  not  a  continuation  of  its  conrse,  and  extends  about 
3,000  feet  from  the  willow  bar  with  which  it  connects ;  the  other  is  located  2,800  feet 
below  and  extends  a  distance  of  2, 100  feet  from  the  west  face  of  Beard's  Island. 
These  reduce  the  width  of  water-way  to  2,500  feet.  In  height  these  hurdles  were 
intended  to  have  the  stringers  25  feet,  and  20  feet  above  low  water  in  the  drift  and 
hnrdle-rows  respectively,  but  the  water  was  higher  than  the  latter  height  while  they 
were  being  built,  ranging  in  stage  from  22  feet  to  29  feet,  causing  the  stringers  to  be 
placed  not  lower  than  25  feet  in  either  row. 

No.  4  was  broken  in  several  places  in  crossing  a  secondary  high-water  channel  be- 
tween points  1,700  feet  and  2,800  feet  from  shore,  and  could  not  be  repaired  economi- 
cally at  the  prevailing  stage  of  water.  For  further  detail  reference  is  made  to  the 
report  of  Mr.  William  8.  Mitchell,  superintendent. 

At  Jim  Smith's  the  new  bank  was  protected  for  a  distance  of  1,775  feet  between 
Hnrdles  2^  and  3^  by  placing  a  mattress  of  the  usual  form  below  standard  low  water 
and  a  stone  revetment  above  it,  as  follows :  Beginning  100  feet  from  the  head  of  the 
mattress,  for  a  distance  of  1^225  feet  stone  was  placed  &om  the  mattress  to  the  top  of 
the  bank,  and  on  the  remaining  450  feet  from  the  mattress  to  the  foot  of  a  vertical 
cut  5  feet  below  the  top  of  the  uank. 

The  details  of  the  work  are  given  in  the  report  of  Mr.  John  O.  Holman,  superin- 
tendent. At  Sulphur  Springs,  Hurdles  Nos.  6, 7, 9,  and  11  were  completed  by  wattling 
their  ends  as  follows :  No.  6  for  765  feet.  No.  7  for  760  feet,  No.  9  for  615  feet,  and 
No.  11  for  1,125  feet.  In  addition,  a  new  line.  No.  16,  was  bnilt  to  a  distance  of  1,620 
feet  from  the  head  of  Foster's  Island.  It  extends  to  a  point  100  feet  west  of  the  pro- 
posed new  bank  of  the  channel- way. 

The  form  of  construction  nsed  in  this  hurdle  promises  to  become  a  standard  type, 
and  is  especially  suitable  for  work  during  high  water  or  while  drift  is  running  in  con- 
siderable qoantities. 

It  consists  of  drift  row,  hurdle  row,  with  its  braces,  and  a  mattress,  and  differs  from 
former  types  in  having  the  drift  row  driven  in  clumps  of  piles  in  order  to  secure  free- 
dom from  drift  while  constructing  the  hurdle  row,  mattress,  and  wattling.  The  mat- 
tress can  not  extend  over  the  drift  row  on  accouut  of  the  clumps ;  still  there  is  little 
danger  of  damage  by  scour  with  the  mattress  reaching  well  above  the  hurdle  row  if 
the  completion  of  the  line  follows  rapidly  the  establishment  of  the  drift  row. 

Mr.  Holman's  report  shows  further  details.  Brush  was  procured  by  hired  labor  and 
the  payment  of  a  royalty,  under  the  local  supervision  of  Mr.  C.  D.  Lamb,  whose  re- 
port gives  all  details. 

The  plant  was  not  increased  during  the  year,  but  was  considerably  repaired.  It« 
capacity  for  transportation  of  matenal  was  diminished  by  the  conversion  into  quar- 
ters,  with  portable  buildings,  two  barges  and  one  large  flat  which  from  age  had  become 
unfit  for  heavy  service. 

Mr.  Van  Norman's  report  shows  the  details  *of  the  repairs  and  changes. 
"Very  respectfully,  your  obedient  servant, 

D.   M.   CURRIE, 
'     Assistant  Engineer. 

Maj.  A.  M.  Miller, 

Corp8  of  Engineers,  U,  S.  A, 


RKPORT  OP  MR.   WILLIAM  T.   MITCHELL,   SUPERINTENDENT. 

Saint  Louis,  Mo,  June  30,  1888. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  work  done  at  Pull- 
tight,  111.,  during  the  fiscal  year  ending  June  HOy  1888. 

The  operations  of  the  first  half  year  were  conducted  under  Mr.  J.  O.  Holuian,  and 
the  account  here  given  is  taken  from  his  semi-annual  report  of  December  31,  1887. 

The  work  consisted  of  a  revetment  placed  to  protect  tbe  caving  bank,  which  had 
been  formed  by  t-he  old  hurdles,  between  the  upper  end  of  tho  primary  hnnlle  and 
secondary  hurdle  No.  1,  a  distance  of  1,700  feet.  The  low-water  portion  of  tho  re- 
vetment consisted  of  a  bmsh  mattress  120  feet  in  width,  excej^t  for  160  feet  in  the 
angle  between  the  bank  and  the  primary  line,  where  tho  width  was  necessarily 
reduced,  averaging  only  72^  feet. 

The  shore  edge  of  the  mattress  was  placed  at  the  level  of  standard  low  water,  4 
feet  on  St.  Louis  gange.    Near  the  upper  end  of  the  work  the  banks  of  a  circular  cave 


APPENDIX   W — ^REPORT   OF  MAJOR   MILLER.  1431 

Whitehoase.  During  coDstrnction  it  was  broken  fonr  times  by  drift  and  the  sconr- 
ing  oat  of  piles  by  the  current  before  the  mattress  was  sank.  The  first  and  second 
hreakS;  both  from  the  latter  caase,  ocoarred  in-  the  west  portion  of  the  line,  and  in 
nearly  the  same  place,  and  both  times  the  weakened  piling  gave  way  while  the  mat- 
tress was  being  souk.  The  two  sections  of  piling  and  mattress,  aggregating  275  feet 
in  length,  were  loss.  The  heavy  drift  then  running  contributed  largely  to  the  dam- 
age. The  line  was  repaired  here  by  constructing  a  section  of  hurdle  in  iVont  of  the 
break  and  100  feet  above  it  and  connecting  the  two  hurdles  at  the  ends  by  single 
rows  of  braced  piles.  This  was  done  to  avoid  building  in  the  deep  water  in  the  gap. 
This  section  of  the  hurdle  was  partly  wattled  and  partly  screened  by  curtains  to  the 
25- foot  level  to  offer  as  nearly  as  possible  the  same  resistance  to  the  passage  of  the 
water  as  was  done  by  the  drift  on  the  remainder  of  the  line. 

The  other  breaks  were  caused  by  the  destruction  of  the  biaced  piling  under  the 
great  pressure  of  drift  accumulated*  in  front  of  them,  and  occurred  in  the  deep  water 
from  30  feet  to  125  feet  from  the  island  shore,  and  were  75  feet  and  40  feet  in  vridth, 
respectively.  The  drift  row  in  tbe  vicinity  of  these  breaks  was  partially  destroyed  for 
200  feet.  Both  of  these  breaks  were  repaired.  The  drift  row  across  them  was  restored 
witb  clamps  of  piles,  and  th*)  lower  row  was  doubly  braced  and  strengthened  with 
clamps  and  cross-braces  to  the  upper  row.  These  repairs  were  finished  Jane  29,  com- 
pleting the  season's  work,  and  on  the  following  day  tbe  plant  was  removed  to  the 
narbor  at  Bashberg,  Mo. 

The  aggregate  length  of  hurdles  constructed  Is  5,125  feet,  for  which  5,588  feet  of 
mattress  about  85  feet  in  length  were  fabricated.  The  piles  (1,979)  were  driven  to 
an  average  depth,  15.5  feet,  part  of  this  driving,  on  Hurdle  No.  4,  being  very  difficult 
on  dccoaut  of  an  underlying  stratum  of  gravel.  About  30  braces  were  placed  with 
clevises,  but  the  remainder  '(676)  were  £iYen  an  'average  depth,  6  feet  below  the 
mattress,  and  pulled  over  into  place.  About  one-third  of  the  braces  were  framed  into 
the  piles,  bnt  on  account  of  high  water  the  remainder  were  bolted  with  two  bolts,  one 
through  the  pile  and  one  through  the  stringer  on  which  the  brace  rested.  This  joint 
is  thought  to  be  capable  of  resisting  quite  as  great  a  strain  as  the  pile  itself,  and  can 
be  made  much  quicker  and  cheaper  than  the  framed  joint. 

The  fbrce  employed  was  about  250  men  until  May  28,  when  about  30  per  cent,  of 
them  were  sent  to  Foster's  Island  to  begin  works  there,  and  after  that  the  force  was 
slowly  reduced  as  the  work  was  completed  until,  at  the  close  of  the  season,  about  110 
remained. 

The  results  obtained  by  these  hurdles  are  already  very  satisfactory,  largo  deposits 
having  been  gained  below  each  of  them  and  a  great  erosion  in  the  bar  outside  of 
them.  It  is  hoped  that  both  these  results  will  be  largely  increased  during  the  high 
water  now  prevailing. 

«  •  *'*«  •  •  « 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

Superintendent 
Maj.  A.  M.  Miller, 

C4Mrp$  of  Engineers,  U,  S.  A, 


REPORT  OF  MR.  JOHN  O.   HOLl^UN,   SUPERINTENDENT. 

Saint  Louis,  Mo.,  June  30,  1888. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  of  the  operations  at 
Jim  Smith's  for  the  fiscal  year  ending  June  30,  1?^. 

The  caving  bar  at  the  channel  crossing  near  the  upper  end  of  the  works  was  pro- 
tected by  a  low-water  mattress,  extending  from  a  point  300  feet  below  Hurdle  No.  2^ 
to  Hurdle  No.  3^,  a  total  len^h  of  1,775  feet,  or  213,000  square  feet.  The  entire  mat- 
tress was  built  to  the  full  width  of  120  feet,  except  at  Hurdle  No.  3,  which  projected 
about  20  feet  into  the  river  beyond  the  bar  line.  At  this  point  an  opening  40  feet  long 
by  20  feet  in  width  was  left  in  its  inner  edge  so  that  the  mattress  when  placed  would 
fit  closely  around  the  hurdle. 

The  mattress  was  woven  in  the  usual  manner  on  25  weaving  poles  placed  5  feet 
apart.  To  strengthen  the  river  edge  two  continuous  poles  were  placed  over  the  out- 
side weavers,  wired  to  them  and  to  the  brush  beneath.  Owing  to  the  low  stage  of 
the  river  the  mattress  was  easily  placed.  A  small  shore-mattress  60  feet  long  by  50 
feet  in  width  was  constructed  and  placed  iuside  of  the  low- water  mattress  to  protect 
the  circular  cave  just  befow  Hurdle  No.  3. 

The  caving  bar  was  also  revetted  a  length  of  1,675  feet,  nearly  the  full  length  of 
the  low-water  mattress,  1,250  feet  at  the  upper  end  to  the  top  of  the  bar,  and  42i5  feet 
»t  the  lower  end  only,  to  the  bluff  bank,  the  latter  distance  being  left  without  grading 
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it.  A  leuj^tb  of  100  feet  at  the  head  of  the  mattress  was  not  revetted.  The  total 
aovered  with  riprap  was  G5,425  square  feet,  an  average  width  of  39  feet,  with  an  i 
age  thickness  of  O.y  foot  for  the  riprap  placed. 

Quarter-barges  Nos.  13  and  58  were  in  service  for  the  matti'ess  crew  twenty-six  < 

from  September  16  to  October  10,  with  a  maximnm  force  of  102  men,  of  whom  35 

sisted  themselves.    The  latter  crew  placed  the  riprap  during  October  from  the  II 

the  31st. 

The  location  of  the  work  done  is  shown  on  the  sketch  accompanying  this  rep^ 

I  remain,  very  respectfully,  your  obedient  servant, 

John  O.  Holman, 
Superintend* 
Maj.  A.  M.  Miller, 

Corps  of  Engineers f  U.  S.  A, 


REPORT  OF  MR.   JOHN  O.   HOLMAN,   8UPKRINTNDENT. 

Saint  Louis,  Mo.,  July  2, 18J 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  of  the  operation 
Sulphur  Springs  for  the  fiscal  year  ending  June  30,  1888. 

Wattling  the  river  ends  of  Hurdles  Nos.  6,  7,  9,  and  11  was  the  only  work  dor 
this  locality  during  the  fall  season  of  1887.  In  the  spring  season  of  1887,  when  t 
hurdles  were,  constructed,  the  wattling  was  not  placed  their  fulllengths,  owing  t< 
largo  quantity  of  drift-wood  and  t-he  strong  current  at  their  river  ends. 

During  November,  1887,  from  the  1st  to  the  17th,  the  amount  of  work  done,  g 
in  the  following  table,  finished  the  wattling  of  these  hnrdles  to  the  height  of 
hurdle  stringer. 

Am<yunt  of  wattling  placed. 


> 

Linear 
feet 

■^^ 

No.  6 

765 

760 

'    615 

1.125 

] 

No.  7 

1 

No  9  

No.  11 

] 

Total 

8,265 

^ 

The  maximum  number  of  persons  employed  was  71,  of  whom  26  subsisted 
selves. 

In  the  spring  season  of  1888,  from  May  28  to  June  30,  Hurdle  No.  16  wasconstmi 
It  was  built  to  a  length  of  1,620  feet,  extending  from  the  head  of  Foster  Island 
point  100  feet  beyond  the  river  line  of  the  works.  Two  rows  of  pile^  were  driv 
this  hurdle,  with  a  space  of  22  feet  between  the  rows.  The  piles  in  the  npp 
drift-row  were  driven  11  feet  apart ;  those  in  the  lower  or  hnnne  row  6  feet  a 
Every  third  pile  in  the  drift  row  was  strengthened  by  two  additional  ones,  o 
which  was  driven  from  3  to  7  feet  to  the  side  and  one  the  same  distance  belo 
the  space  varying  with  the  depth  of  water.  These  piles  were  drawn  togethei 
bolted  to  the  drift  stringer,  forming  a  clump  of  3  piles  at  every  third  interval  ii 
drift  row. 

Stringers  were  placed  along  each  row — the  drift  stringer  as  soon  as  the  piles 
driven,  the  hurdle  stringer  after  the  mattress  was  placed. 

A  foundation  mattress  of  brush  was  constructed  and  placed  the  full  length  ol 
hurdle.  Its  width  was  65  feet,  50  feet  below  the  hurdle  row  and  15  feet  abo^ 
with  the  up  stream  edge  about  6  feet  below  the  drift  row.  It  was  woven  on  fla 
the  usual  manner,  2  fiats  above  and  5  flats  below  the  hnrdle  row.  For  a  distan 
650  feet  from  shore,  where  the  water  averaged  30  feet  in  depth,  the  mattress  was  i 
in  sections  of  about  200  feet  in  length,  but  on  the  bar  at  the  outer  end  of  the  hu 
where  the  water  was  but  12  feet  in  depth,  the  mattress  was  made  continuons. 
onfy  diiliculty  experienced  in  sinking  the  mattress  was  at  the  shore  end,  where 
water  was  40  feet  deep. 

During  the  mouth  while  the  work  was  in  progress  the  river  was  high,  the  S 
Louis  gauge  reading  from  23  to  29  feet  above  low  water. 

A  niattrpM,s  290  feet  long  by  80  feet  in  width  was  placed  at  the  shore  end  of  the 
dJe  with  riprap  above  it  to  the  foot  of  the  bluff  bank. 
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brusb,  for  which  no  royalty  was  paid,  the  force  was  disbanded  for  the  seaaon  on  the 
28th  of  May. 

The  brush  procured  during  the  last  half  year  amounted  to  3,155.8  cords,  and  the 
total  for  the  fiscal  year  to  5,§77.4  cords. 

Very  respectfnlly,  your  obedient  servant, 

CD.  Lamb, 
Superintendent, 
Miij.  A.  M.  Miller, 

Corps  of  Engineer 8 f  U.  S.  A. 


} 


REPORT  OP  MR.   8.   8.  VANNORMAN,  ACTING  SUPERINTENDENT. 

Saint  Louis,  Mo.,  June  30,  1888. 

Sir:  I  have  the  honor  to  submit  my  report  of  operations  at  the  engineer  supply 
depot  connected  with  works  of  improvement  under  your  charge,  for  the  fiscal  year 
ending  June  30,  1888. 

Following  is  a  general  account  of  work  done  on  each  class  of  plant  under  super- 
vision of  the  superintendent  of  supplies. 

Toioboat. — The  wheel  of  the  steamer  General  Gillmore  was  repaired  by  removing 
keys,  braces,  buckets,  and  wheel  arms.  Small  boat  was  calked  and  machinery  lined 
up.  Three  fenders,  one  flag-staff,  one  ladder,  and  one  ice-chest  were  made  for  the  boat, 
and  two  skylights  placed  on  the  after  part  of  her  roof. 

Pile-drivefs,  —  Nos,  7, 8, 11, 12, 13, 15, 16, 17, 18, 19,  and  2P  were  calked  at  their  rake 
ends  and  chocks,  kevels,  and  braces  to  leads  renewed. 

New  roofs  were  placed  on  Nos.  10  and  19,  and  roof  of  No.  12  repainted. 

The  side  braces  of  l^ads  for  nine  drivers  were  fitted  with  angle-irons  to  protect  the 
braces. 

^ar<7e«.— Nos.  1,2,3,4,5,6,7,8,9,11,  12,  13,14,16,  17,  18,  21,  24,  28,  29,  and  30  were 
calked  above  water-line,  pumps  repaired,  and  bits  and  chocks  refastened. 

Of  the  above,  thirteen  barges  were  calked  twice  during  the  year,  and  new  capstans 
placed  on  five. 

Barge  No.  19  was  side-docked,  and  knuckle  and  saddle  planking  renewed  where 
necessary. 

Barges  Nos.  14, 25, 26,  and  27  were  hauled  out  on  the  ways  and  thoroughly  calked 
below  the  water-line,  Nos.  25  and  27  being  repaired  as  follows:  Stern-pieces,  futtock, 
saddle,  knuckle  and  gmb-strake  planking,  and  hood  and  planking  all  renewed,  stem 
bands  reshaped  and  fastened,  and  top  timbers  spliced. 

No.  14  had  sbort  pieces  of  planking  below  the  water-line  and  one  saddle  plank  re- 
ne^ved  and  30  top  timbers  spliced. 

Hog  chains  and  braces  were  removed  from  barges  14  and  16,  and  8  sections  of  iK)rt- 
able  quarters  placed  on  each. 

Side  planking  on  barge  No.  22  was  removed  where  necessary,  sides  above  water-line 
calked,  and  pumps  repaired. 

Barge  flats.  — Nos.  57  and  58  were  calked  twice  at  the  rake  ends,  deck  and  deck 
beams  of  No.  58  renewed,  and  office  quarters  placed  on  the  latter. 

Quarter  boats, — The  rake  ends  of  Nos.  5  and  7  were  calked. 

Mattress  barges. — No.  3  was  calked  twice  above  the  water-line,  pumps  repaired, 
timber  heads  refastened,  and  capstan,  chocks,  plank -shear,  platform,  brackets  to  ex- 
tension platform,  and  fingers  to  ways,  renewed. 

Ways  for  mattresses. — Twelve  sets  of  ways  and  standards  were  made  during  the 
year. 

Flats. — A  cabin  was  placed  on  one  for  use  of  survey  party  and  75  were  hauled  out 
on  the  bank  at  the  depot  in  the  fall  of  1887.  Seventy-nine  flajts  were  repaired  during 
the  year  as  follows :  Bottoms  were  patched,  gunwales  spliced,  caps,  head-blocks, 
kevels,  and  ring-bolts  renewed,  and  all  thoroughly  calked. 

Skiffs, — Thirteen  were  stored  under  shelter  at  the  depot,  and  29  repaired  by  renew- 
ing and  patching  sides  and  bottoms,  renewing  skcgs,  row-locks,  and  oar-pins,  and 
calking. 

Yawls, — Fourteen  were  repaired  during  the  year  by  calking  and  patching. 
Tools  and  appliances. — Forty-three  handles  for  hurdling- forks,  30  signal-poles,  21 
capstan-bars,  and  3  pike-poles  were  made  at  the  depot  during  the  year.  Fifty-four 
wheelbarrows,  6  double  blocks,  3  pike-poles,  19  cant-hooks,  and  10  hurdling-forks 
were  repaired,  princi]>ally  by  renewing  handles  to  poles,  hooks  and  forks,  and  legs, 
beds,  and  hoad-piecos  to  wheelbarrows. 

Portable  buildings, — Three  pections  were  erected  at  the  depot  for  the  purpose  of 
storing  machinery.     Sixteen  sections  were  put  upon  barges  for  quarters.     Twenty- 


APPENDIX    W — ^REPORT   OF  MAJOR   MILLER. 


1435 


foOTsectious  of  quarters  were  removed  from  the  bank  at  East  Sulphur  Spriugs  and 
bn)Q;4bt  to  the  depot  for  Ht<»raf?e.     Two  water  clos^rtvS  were  built  for  quarters  on  barges. 

Boarding  onifit. — Seventeen  bunks  were  nailed  together  for  use  at  the  works. 

Supply  depot.— A  platform  scale,  capable  of  weighing  10  tons,  was  put  in  at  the  de- 
pot. 

Four  clumps  of  piles  were  driven  along  the  river  front  of  the  depot  for  mooriug  pur- 
poses anil  a  8»iH'rstructure  of  piles  placed  for  a  new  landing. 

A  uew  cellar  door  for  subsistence  warehou.se  was  made  and  one  repaired. 

The  office  of  the  depot  was  painted  and  provided  with  screen  doors  and  windows. 

One  thousand  and  thirty-nine  screw-end  bolts  and  namerous  other  smaller  appli- 
ances were  made  at  the  depot  and  sent  to  the  works. 

All  t4K)lsand  appliances  in  the  field  requiring  repairs  were  sent  to  the  depot  for  that 


purpose. 


Very  respectfully,  your  obe<lient  servant, 


Maj.  A.  M.  Miller, 

Corps  of  Engineers,  U.  8.  A. 


S.  S.  Van  Norman, 
Acting  Superint*^ndent, 


REPORT  OF  MR.    S.    8.   VAN  NORMAN,   SUPERINTENDENT. 

Saint  Louis,  Mo.,  June  WO,  1H88. 

Sir:  I  have  the  honor  to  submit  my  report  of  operations  in  the  subsistence  dopart- 
mentc^mnected  with  works  of  improvement  under  your  charge,  lor  the  fiscal  yoar 
eD«lin<».jiine  UO,  1888. 

Tht^  average  number  of  men  snbsist«<l  daily,  during  progress  of  work,  was  IIU),  aiul 
the  average  cost  per  ration  46  cents,  including  all  exx^euses  for  labor  euipl<»y«Ml  in 
connection  with  subsistence. 

Thelahor  was  employed  as  follows : 

ProcQiiug  and  distributing  supplier  at  the  engineer  depot  at  Saint  Louis;  receiv- 
iTi;»,  preparing,  and  sefvingsame,  and  policing  mess-rooms,  kitchens,  and  quarters  in 
the tield, and  consisted  of  the  following  class  of  employes:  8ui>erintendeut  of  sub- 
sistence, l)oarding-m asters,  cooks,  and  waiters. 

Thetollowing  table  shows  the  average  cost  of  feeding  employes,  for  each  year, 
from  the  time  the  present  subsistence  department  was  orgauizAul,  March,  LHS;^,  to 
date: 


Year. 


iiiuuhei  of      Avora^o 
in«,n    Hul).     ^»'*»  "f   »•*• 


siHted  daily. 


Marcli  to  June,  1^2 

>i*i4il  year  ending  June  30— 

1884 

18X5..       

\m 

1887...    

1888.. 


tiuu. 


CfnU. 


47 

45 

42 

rJ9 
:i6 
46 


The  increase  in  cost  of  the  ration  for  1888,  as  coni]Kired  with  previous  years,  is  at- 
ynbutable  iu  part  to  the  small  number  of  men  subsisted,  the  short  time  that  work  was 
in  progress,  and  the  increased  cost  of  several  of  the  principal  articles  of  subsisttMice. 
^ork  in  the  field  was  commenced  in  September,  lb87,  with  an  average  of  10:{  men, 
who  were  subsisted  23  days,  119  men  during  October,  and  GD  m(*n  for  23  days  in  No- 
vember, when  work  was  suspended. 

Operations  in  the  field  were  resumed  in  April,  1888,  with  an  average  of  32*2  niim  f»n 
-*<Ja?g,  279  men  during  May,  and  249  men  for  June,  18"^,  when  work  was  again  sus- 
pended. 

The  cost  of  the  ration  is  considerably  more  near  the  coniihencoinent  and  suspension 
of  work  than  when  the  forces  are  fully  organized  and  in   the  field  ;  as  at  conunenee- 
nj^ntthe  boarding-masters,  cooks,  and  waiters  are  employedsever.il  days  in  receiving 
^Ppliesand  generally  preparing  for  rece]>tion  of  the  men,  before  the  latter  can  com- 
mence work,  and  when  operations  are  suspended  the  subsistence  crews  are  continued 
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on  duty  for  some  time  after  other  employes  are  discbargod,  in  washing  and  packing 
away  bedding  and  cleaning  quarters,  mess  rooois,  and  kitchen. 

Tlierefore,  the  fact  that  work  was  twice  commenced  and  suspended  during  the  year 
should  also  be  considered  in  connection  with  the  increased  cost  of  the  ration. 

The  above  report  refers  only  to  subsistence  for  employ^  engaged  on  works  of  con- 
struction, in  addition  to  which  the  average  cost  of  the  ration  on  the  tow-boat  General 
Gillmore  during  the  year  was  48  cents,  and  63  cents  per  ration  for  a  survey  party  of 
12  persons  for  '^3  days  in  February  and  March,  1888. 

The  manner  of  procuring  and  distributing  supplies,  variety  and  quality  of  same, 
bill  of  fare,  allowance,  etc.,  are  given  in  detail  in  my  report  for  l&9ii,  which  may  be 
found  in  Appendix  T,  page  1244,  Report  of  the  Chief  of  Engineers  for  1883. 
Very  respectfully,  your  obedient  servant, 

S.  8.  Van  Norman, 

Superintendent. 

Maj.  A.  M.  Miller, 

Corps  of  Engineers  i  U,  8.  A. 


REPORT  OF  MR.   WILLIAM  8.   MITCHELL,  ASSISTANT  ICNOINEEB. 

Saint  Louis,  Mo.,  January  2,  1888. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  operations  of  -the  sur- 
yey  party  under  my  charge  during  the  half  year  ending  December  31,  1887. 

The  section  of  the  river  embraced  by  the  survey  was  thai  between  the  foot  of  Beard's 
Island  and  Cliffdale  Hollow,  a  distance  of  17^  miles. 

The  instructions  were  to  locate  the  banks,  islands,  sand-bars,  and  general  topog- 
raphy with  a  plane  table,  using,  whenever  they  could  be  found,"  the  triangulation 
points  e8<:abli6hed  in  1874-'75,  and  when  these  points  were  too  few  to  insure  accuracy 
to  interpolate  new  triangulation  points  with  a  transit. 

The  topography  was  to  be  depicted  on  two  sheets  which  were  prepared  in  the  office 
before  the  party  went  into  the  field.  The  first  sheet  was  to  extend  from  the  foot  of 
Beard's  Island  to  Lacas's  Bluff,  and  the  second  fiom  Lucas's  Blufi*  to  Cliffdale  Hollow. 

In  addition  the  river  was  to  be  sounded  in  cross-sections  1,000  feet  apart  and  the 
soundings  to  be  located,  the  sta^  of  river  being  referred  to  the  bench-marks  estab- 
1  ished  in  1879-'80.  As  it  was  desired  to  have  all  soundings  taken  at  as  nearly  the  same 
stage  of  river  as  practicable,  it  was  decided  to  complete  the  topography  of  the  entire 
reach  before  beginning  the  soundings. 

A  quarter-boat  having  been  fitted  out,  the  party  was  organized  and  was  placed  by 
the  steamer  General  GiUmore  at  Chesley  Island,  and  on  September  19  the  survey  wiu 
begun.  The  first  chart  was  completed  on  October  14  and  the  second  on  October  31. 
For  the  lower  chart  it  was  found  necessary  to  establish  three  new  triangulation  points, 
and  for  that  purpose  secondary  points  established  by  the  Mississippi  River  Commis- 
sion were  used  after  connecting  them  with  the  triangulation  of  this  office.  In  all, 
about  80  miles  of  bar  and  shore-lines  were  depicted. 

Between  November  1  and  14  the  party  was  engaged  in  sounding,  and  in  the  entire 
reach  3,495  soundings  were  taken  and  recorded  in  77  cross-sections  of  the  river.  At 
the  same  time  the  bar-lines  were  corrected  for  slight  changes  which  had  been  devel- 
oped by  the  fall  in  the  stage  of  the  river  since  they  were  first  located. 

This  work  was  somewhat  delayed  by  the  fogs  and  the  smoky  atmosphere  which  pre- 
vailed until  the  end  of  the  season.  No  other  special  difficulty  was  encountered,  the 
low  stage  of  the  river  and  the  long- continued  dry  weather  being  most  favorable  to 
the  prosecution  of  the  survey. 

On  November  15,  the  party  was  removed  to  Whitehouse,  Mo.,  and  a  survey  was 
begun  to  locate,  on  a  tracing  from  the  chart  of  last  spring,  the  shore  and  bar-lines 
developed  by  the  lower  water  of  the  fall  between  the  upper  ends  of  the  works  at 
Pulltight,  lU.,  and  Jim  Smith's.  This  portion  of  the  river  was  also  sounded,  1,07:^ 
soundings  being  taken  in  23  cross-sections,  spaced  1,000  feet  apart,  except  over  the 
Twin  Hollows  Bar,  where  the  distance  between  the  sections  was  reduced  to  500  feet. 

Field-work  ended  on  November  22,  when  the  quarter-boat  was  taken  to  BuslU>erg, 
Mo.,  for  the  winter,  and  the  notes  and  charts  brought  to  the  office  to  be  completed. 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

Assistant  Engineer, 
Maj.  A.  M.  Miller, 

Corps  of  Engineers^  U.  8,  A, 
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CONSTRUCTION  ACCOUNT. 


Name  of  work. 


Dam 

M.    Dam  (cattiDS  channel) 

^itonDwn 

^itonDike 

S*^^er  Bend  protection 

J[^mc6Dike« 

^tiieoal  Island  protection 

^MQ8ing  Cahokia  Chate 

^baonel  opposite  Saint  Louis 

DIkel 

Dike  2 

Dikes 

Dike  4 

Dike  5 

Training- wall 

Hurdles 

Bank  protection 

Ttwin  Hollow : 

West  side,  hardies 

West  side,  bank  protection 

East  side,  bank  protection 

Beard's  Island : 

Primary  hurdle 

Bank  protection 

Jim  Smith's  hurdles 

Pulltight  hurdles 

Chesley  Island : 

Bank  protection 

Hurdles 

Sulphur  Springs,  hurdlM 

Foster  Island 

FortChartres  Dam 

Tarkey  Island 

Ksskaskia,  protection 

Liberty  Island : 

Dam    

Protection 

Devil's  Island : 

Dlkel 

Daml 

Dam  2 

Minton  Point,  hurdles   

Cape  Girardeau,  primary  hurdle 

Cairo,  protection 

Removmg  obstructions,  snag-boat  Wright, 


Expended 

prior  to  July 

1,  1887. 


Totals 


$32, 333. 30 
3,110.86 
33, 740. 05 
76, 652. 74 
96.803.63 
36,341.85 
42,509.06 

119,958.21 
58,455.54 

40,549.53 
23, 600. 26 
82, 692. 54 
41,290.11 
36,933.87 
81.253.28 
548, 834. 08 
40,993.55 

248, 837. 82 

19, 16L  31 

128,920.30 

7,166.24 

84,258.76 

309, 108. 46 

123, 600. 40 

64. 416. 04 
27,808.61 
162,717.26 
44, 296. 02 
36,812.86 
24,463.85 
66,465.62 

5.053.01 
45, 129. 40 

65, 871. 17 
49. 84a  58 
16,678.30 
33. 436. 37 
31,930.18 
160,4  9.82 


Expended  dur- 

iDg  fiscal 

year  ending 

June  30, 1888. 


3, 142, 569. 74 


$18,824.98 
81,875.34 


25,246.08 


Total  cost  to 
June  30, 1888. 


4,280.45 


130,227.76 


$32, 333. 30 
3,  Ud.  18 

33. 740. 05 
76, 652. 74 
96, 803.  63 
36,  341. 85 

42. 509. 06 
119, 958. 21 

58,455.54 

40. 510. 53 
23,600.26 

82. 602. 54 
41.290.11 
36, 933. 87 
81,253.28 

548. 834. 08 
40,993.55 

248. 837. 82 

19, 161.  31 

128,  920.  31 

7, 166. 24 

84,258.76 

327,933.44 

205, 475, 74 

64, 416. 04 
27, 808. 61 
177,964.24 
44, 296.  02 
36,812.86 
24, 468. 85 
66,465.62 

5, 053. 91 
45,129.40 

65. 871. 17 
49, 848.  58 
16, 678. 30 
33, 436.  37 
31,930.18 
160, 439. 82 
4, 280. 45 

3,272,797.49 


PROPERTY  AND  MATERIAX  ACCOUNT. 


Class  of  property. 


^teamer  A.  A.  Hunvphreyt  (machinery) 
^t^eaaoKt  QeruraX  OQlmore 

^wgM-: 

:^ai^e  flats 

4Pfl»drivers 

^ays 

t«r-boats 


irs. 


_  iij  depot 

Hacbine-snop 

yiats 

Skiflfe 

Yawls   

Tools  and  appliances  — 

Boarding  outfit 

OflBoe  famitnre 

Survey  instruments 

Photographic  appar»tas. 


Balance 
July  1, 1887. 


$6,000.00 
16,046.95 
58, 818. 37 


36,467.00 

1, 084. 70 

1,  777. 15 

14, 305.  00 

2n.95 

2, 751. 00 

1,484.20 

4, 869. 13 

722.  62 

865.84 

1.640.83 

12.377.40 

506.75 

616. 31 

222.75 


Debits. 


$0.75 
14, 077. 68 

7, 635. 06 
529. 18 

1, 843. 12 

233.  61 

625.68 

707.  67 

3.-25 

1.  553. 63 
128.88 

1,479.18 
614.02 
111.65 

1, 616. 75 
523.00 


95.00 


Credits. 


$0.75 

15, 837. 83 

16, 681. 24 

529.18 

4, 883. 50 


997.39 

3, 425. 62 

24.45 

699.30 


2, 966. 97 

68&62 

376. 21 

1,283.53 

1,844.99 

96.28 

137. 10 

22.27 


Balance 

June  30, 
1888. 


$6, 000. 00 
14,  286. 80 
49,  772. 19 

"  33,426.*  62 

1,318.31 

1,405.44 

11,587.05 

190.  75 

3.  005.  33 

1,613.14 

3,  381.  34 

048.02 

001.28 

1, 974. 05 

11,055.41 

410. 47 

674. 21 

200. 4« 


».. 

.screws  .. 
i,  assorted, 
jies  ••••••• 

ber 

im 


tiers 

lial,  miscelUuieoas. 

istenoe 

ikv  and  cinchona .. 

M^ignon 

property 

tandlofls 


Total. 


0L16 
1M.81 
16«.54 
10 
141.46 
37L53 

25.82 
253.60 


7.51 

514.94 

188.37 

1,390.63 

4.077.72 

42,625.03 

24,555.19 


245,500.92 


340.1 

44a 

059. 

4.il 

780. 
242. 
6,033. 
892.1 


1,127. 
15, 791. ; 
22.90] 


47.47 


112,330.96 


PULLTIQHT. 


Labor,  material,  eqoipment,  etc. 


r,  saperintendence,  etc . 

nd  expense 

d  States  engineer  office 

oreaders 

hone 


PiliniE 
(1.079  pUes 

driven, 
30,6e9feet). 


83.690.05 


Strlnfring 

(532 
stringers). 


$1,813.32 


Bracing 

(706 
braces). 


$2,1S5.60 


ler  OiUmore. 


266.07 


150.64 


124.16 


(flats — 
rivers .. 
tor-boats 

vn 

f  depot. 


Id  appliances . . 

oiitflt 

ice 

and  cinchona. 
PC 


10.65 
1, 675. 50 


5.09 
-854.18 


42.10 


17.94 


361. 23 

163.72 

12.36 

132. 61 


140.29 
62.72 
21.15 
62.67 


7.18 
860.00 


21.77 


2L3.39 
77.68 
31. 8J 
7a  20 


I 
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PULLTiGHT — continued. 


\  matorial,  equipment,  etc. 

Revetment 
(1,925 

Unbar  feet, 
102,650 
aqnare 
feet). 

Sabsiti- 
tence. 

0 

Sapervis- 

1011. 

Contingtin- 
cies. 

ToUl. 

•IntAiiilAnAA.  Atn 

$  08.06 

$2, 131. 21 

$1,510.91 
3.  245. 47 
4, L17.  58 

$66.53 

$17. 463. 53 

ense ........... I.... ....... ...... 

3  245. 47 

>A  AfllrilMWU*  nfflflA 

4, 217. 58 

in  ............ ............ ...... 

125. 33 
1, 030. 55 

125.33 

1,030.55 

ImoTt      .......................... 

176. 32 

3.34. 07 

906.82 

30. 72 

1, 739. 74 

1, 460. 61 

75.  0,1 

151.36 

3,  ti57. 73 

ha 

526. 8i 
1,064.  €4 

526.84 

1.47 

24  J.  43 

1,457.21 

t 

190.60 

190.50 

182.05 

11.53 

1.03 

4a  80 

1,504.06 

36.73 

422.86 
181.08 

mil  ancMi ...................... 

652.83 

lalt 

091.51 
7, 851. 34 

091.51 

7, 851. 34 

cinchona - 

6.45 
34.  kO 

6.45 

I'.ai 
61.60 

46.51 

nments 

61.60 

11,009.81 

13. 69a  23 

3,524.60 

7,290.30 

401.64 

424.11 

201.84 

131.40 

.......1...^. ...••..•..... ..a.... 

179.(0 

36a  35 

22.65 

44.00 

110.64 
283.85 

5.91 

610.87 

283.85 

4.12 

2.00 
.20 

59.68 

7.02 

155.00 

.20 

.78 

4, 516. 06 

14,381.32 

9,422.59 

1, 453. 50 

81, 875. 34 
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A,— Record  of  gauge  at  Grafton,  III.,  for  fiscal  year  ending  June  30,  lb88. 
[Height  of  water  aboTe  i^ane  200  feet  below  Saint  Loais  citj  directrix.] 
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'Record  of  gauge  at  Gray^s  Point,  Mo.,  for  fiscal  year  ending  June  30,  1888. 
iHeigbt  of  water  aboTe  plane  200  feet  below  Saint  Louis  city  directrix.] 
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W3. 

IMPROVEMENT  OF  GASCONADE  RIVER.  MISSOURI. 

« 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
structions to  navigation  in  the  shape  of  leaning  timber,  snags,  stamps, 
etc.,  and  the  construction  of  low  wing  dams  to  facilitate  the  passage  of 
boats  over  the  shoals  during  low  water. 

The  work  was  begun  in  1880,  and  has  been  continued,  when  funds 
were  available,  up  to  the  present  time. 

Work  was  begun  for  the  fiscal  year  ending  June  30, 1888,  on  Septem- 
ber  13, 1887,  and  consisted  in  the  construction  of  dams  or  training- walls 
at  Bound  Island  and  Bock's  Bar,  and  in  the  removal  of  all  obstructions 
in  the  shape  of  snags  of  which  complaint  has  been  made.  The  work 
was  continued  in  the  fall  until  November  21,  when  the  worfeing  party 
was  disbanded  and  the  plant  stored  at  Hermann,  Mo.  * 

The  amount  of  work  done  was  as  follows:  Six  hundred  and  thirteen 
linear  feet  of  dam  or  training- wall,  with  an  average  height  of  3  feet-,  was 
constructed  at  Eound  Island,  and  330  linear  feet  of  dam  or  training- 
wall,  with  an  average  height  of  3  feet,  was  constructed  at  Bock's  Bar. 
The  average  cost  of  the  work  was  $1.14  per  linear  foot.  For  the  details 
of  the  work  I  would  refer  to  the  report  of  my  assistant,  Mr.  J.  W.  Bea- 
man,  which  is  forwarded  herewith. 

The  river  is  now  in  a  fairly  good  navigable  condition  from  Arlington 
to  its  mouth. 

The  work  has  been  of  benefit  to  the  navigation  of  the  river,  especially 
to  the  rafting  interests,  which  are  quite  large. 

With  the  amount  recommended  to  be  appropriated  for  the  fiscal  year 
ending  June  30, 1890,  it  is  proposed  to  continue  the  removal  of  obstruc- 
tions and  to  close  some  of  the  side  chutes,  in  order  to  concentrate  the 
water  in  the  main  channel  of  the  river. 

The  estimated  cost  of  this  improvement  was  $50,000. 

The  former  appropriations  are  : 

By  act  of— 

.Jnnol4,  1880 $5,000 

March  3,  1881 10,000 

Augusts,  1882 10,000 

July  5,  1884 5,000 

Augusts,  1886 7,500 

Money  statement. 

July  1,  1887,  amount  available $3,075.61 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,  1887 3,013.64 

July  1,  1888,  balance  available 61.97 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 061. 97 


(  Amount  tbat  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890    IP,  000. 00 
K  Submitted  in  compliance  with  requirement's  of  sections  2  of  river  and 
(     harbor  acts  of  18G6  and  1867. 
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COMMERCIAL  STATISTICS. 


Articles. 


^^ 

^y 

Q*^h0g8 

QT'^wood 

^^enl  merchandise 
jS^lior-piae  lamber 


SkipmenU  down  tJU  river. 


Iwsj-ties. 


Totsl 


ShipmmUa  up  tJU  Hmt. 


^ine  lumber 

?*lt 

$«ils 

^arm  machinery 

C^enersl  merohMidise. 


ToUl 

Total  Tslne  of  rirer  commerce 


Qoantity. 


57,212  bnshels,  at  80  cents 
125  bushels,  at  60  cents  . . . 
54  bnshels,  at  00  cents .. . . 

5,400  feet,  at  0  cents 

110  bales,  at  $1 

185  head,  at  $12. 50 

0171  cords,  at  #2  

28  tons 

1,000,000  feet,  at  1.2  cents. . 
500,000,  at  Sa^cenU 


1.150  feet 

101  sacks,  at  $2. 20 
60  barrels,  at  $L  65 
65  kegs,  at  $3 


astons 


Yalne. 


$45,700  60 

62.50 

32.40 

324.00 

116.00 

1,6«7.50 

1, 235. 00 

714. 00 

12, 000.  00 

166, 666. 67 


228,607.67 


45.00 
420.20 

97.35 

165.00 

365.00 

1, 168. 85 


2,261.40 


230  ,809.07 


This  statement  shows  an  increase  in  the  valne  of  down-stream  shipments.  This 
increase  is  covered  by  the  wheat  and  railway -ties  items. 

Last  year's  report  showed  shipments  of  42,776  bnshels  of  wheat  at  65  cents,  worth 
$27,604.40 ;  this  year's  statement  shows  an  increase  of  14,436  bnshels,  and  an  increase 
of  toUl  Yalae  of  $17,965.20. 

Last  year's  report  showed  shipments  of  454,000  railway-ties,  at  33i  cents,  worth 
$151,333.33;  this  year's  statement  shows  an  increase  of  46,000  ties,  and  an  increase  of 
total  valne  of  $15,333.34. 

The  nnmber  of  ties  is  given  in  a  ronnd  estimate,  bnt  this  is  practically  correct. 

The  np-river  shipments  this  past  year  were  somewhat  less  than  one-half  what  were 
reported  one  year  ago ;  they  were  inconsiderable  both  years. 

The  total  increase  in  valne  of  the  past  year's  commerce  over  that  of  the  previous 
year  was  $27,861.44. 

The  total  nnmber  of  tons  of  freight  carried  by  steamboat  was  2,817 ;  this  includes 
all  commerce  except  railway-ties  and  yellow-pine  lumber,  which  were  rafted. 

The  steam- boats  engaged  in  river  commerce  were  as  follows  : 


Name. 


Boyal.. 
Titona 
'km.. 


Dranght 


Inehet. 


14 
13 
14 


Bnrden. 


Tont. 


78 
75 
70 


REPORT  OF  MR.  J.   W.   SEAMAN,  ASSISTANT  ENGINEER. 

Hermann,  Mo.,  June  30,  1888. 

8iR:  I  have  the  honor  to  make  the  following  report  upon  the  improvement  of  tbo 
OMconade  River,  Missouri,  for  the  fiscal  year  ending  Judo  30,  1888. 

Dnring  the  months  of  July  and  Angust  the  Missouri  River  was  unusually  hi^b,  and 
the  back  water  from  it  rendered  contemplated  work  on  the  Gasconade  River  ioiprac- 
ticable. 

On  Angust  3  a  general  project  for  the  improvement  of  the  river  from  Third  Creok 
to  the  mouth  was  submitted  for  your  consideration. 

After  a  personal  examination  by  yonrself  of  the  bar  at  Round  Island,  on  the  5th  of 
September,  verbal  instructions  were  received,  in  which  the  location  of  the  line  of  im- 
provement was  indicated,  and  the  proposed  plan  of  structure  of  the  letter  of  August 
3,  modified  in  certain  detoils,  was  approved. 
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Proltiuinary  work  in  tho  war  of  tho  repair  of  plant  was  began  on  Atigast  24  and 
continued  until  September  12,  mclusivo. 

Ou  September  13  a  party  was  organized  and  work  began  on  the  same  day  at'Eoirad 
Island. 

On  October  22  the  constructed  dam  was  regarded  as  in  good  condition  to  leav«  for 
the  winter,  and  work  at  that  point  ceased. 

On  the  same  day  the  plant  was  moved  down  the  river  to  Bock's  Bar,  distant  from 
.  Ronnd  Island  5  miles  and  from  the  month  of  the  river  2  miles. 

Active  operations  were  begun  at  Book's  Bar  Monday,  October  24,  and  continued  np 
to  and  including  November  21. 

On  November  22  the  flat-boat  was  loaded  with  all  tools,  tents,  etc.,  and  floated  to 
Hermann.  All  tools,  etc.,  were  stored  dry  and  in  good  condition.  On  November  23 
the  flat-boat  was  taken  over  to  the  left  bank  of  the  Missouri  River  and  haaled  out 
upon  high  ground.    On  the  same  day  the  party  was  discharged. 

The  work  at  Round  Island  consisted  of  a  dam  or  training-wall  613  feet  in  length, 
with  au  average  height  of  3  feet.  About  90  feet  of  the  lower  end  was  simply  a  founda- 
tion of  sills  with  cross-logs  bolted  across  the  ends,  covered  with  coarse  gravel  to  the 
depth  of  2  feet. 

The  object  contemplated  at  Round  Island  was  the  concentration  qf  the  low-water 
flow  in  tfaie  left  chute  by  closing  a  chute  to  the  right,  which  heretofore  has  eon- 
ducted  away  one-half  of  it  at  the  lowest  stage. 

The  work  at  Bock's  Bar  consisted  of  a  dam  330  feet  long  with  an  average  height  of 
3  feet.  The  object  contemplated  at  this  point  was  exactly  the  same  in  terms  as  at 
Ronnd  Island.  The  plan  of  structure  of  tne  letter  of  August  3  as  approved  was  fol- 
lowed at  both  points.  Cribs  were  built  of  small  logs,  8  inches  smallest  diameter, 
log-cabin  style,  with  very  little  notching  at  points  of  Intersection,  where  they  were 
bolted  together  with  f-inch  iron  bolts.  The  cribs  werd  built  20  by  G  feet,  out- 
side measurement,  and  to  such  heights  as  the  varying  levels  of  the  river-bed  in- 
dicated. These  open-work  cribs  were  set  with  their  longest  lines  parallel  with  the 
line  of  direction  of  the  dam,  and  were  filled  with  riprap  rock  to  the  height  of  3  feet 

At  Round  Island,  as  the  dam  would  act  in  some  measure  as  a  training- wall,  riprap 
rock  was  deposited  upon  the  back  or  low-water  channel  side,  to  the  height  of  the 
crib  structure  and  with  a  natural  slope  to  the  bed  of  the  river. 

At  Bock  Bar  the  structure  was  the  same,  but  the  apron  was  placed  upon  the  front 
or  down-stream  side  of  the  dam. 

The  roots  in  each  case  were  well  protected  by  riprap,  and  at  Bock's  Bar  the  right 
bank  root  was  protected  by  a  log  mat  10  feet  wide,  loaded  with  rock. 

The  total  length  of  structure  at  Bock's  Bar,  including  mat,  is  340  feet. 

All  troublesome  snags  of  which  complaint  was  made  were  also  removed,  and  the 
Gasconade  River,  as  far  as  snags  are  concerned,  is  .now  in  good  navigable  condition 
from  Arlington  to  the  mouth. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  W.  Beamak, 

A88i9tant  Engineer, 
MaJ.  A.  M.  Miller, 

Corps  of  Engineers,  U,  S.  A,  , 


W  4, 

IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI  AND  KANSAS. 

The  project  for  the  improvemeut  of  this  stream  has  consisted  in  the 
removal  of  obstructions  to  navigation,  such  as  snags  and  leaning  trees, 
the  dredging  of  channels  through  shoal  places,  and  the  construction  of 
cross  and  wing  dams  to  concentrate  the  water  over  shoal  places. 

No  work  was  done  on  this  stream  for  the  fiscal  year  ending  June  30, 
1888.  A  personal  inspection  was  made  in  March  and  it  was  ^und  that 
the  work  of  the  previous  season  had  so  far  removed  the  obstructions 
that  it  was  considered  best  to  hold  the  funds  to  be  used  for  the  coming 
season,  as  no  certainty  of  another  appropriation  was  evident.  The  read- 
ing of  the  gauge  at  Tuscumbia  was  kept  up  and  the  plant  cared  for  at 
Hermann  and  used  on  the  Gasc<)na<le  River,  where  the  need  of  improve- 
went  was  more  imminent. 
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With  the  fnnds  available  and  the  amoaut  asked  for  fiscal  year  eiid- 
jg  Jane  30,  1890,  it  is  proposed  to  continue  tbe  removal  of  sna^s,  etc., 
and  to  rai.se  and  repair  tbe  wing-dams  already  built,  and  if  uece8sary 
pat  in  some  new  ones. 

The  former  appropriations  are : 


ID 


^,  of— 

March  3, 1871.  -.-...- |25,0(K) 

:       JnnelO,  1872 25,000 

(       March  3.  1H73 i>r>,000 

1       June-A  1874 25,000 

I       Jnneld,1873 20,000 

t       MarchS,  1879 20,000 

\      JnneM,  1^^ ^ 30,000 

.      Mareh3,  IS^l 20,000 

AngnstS,  1886 10,000 

Money  statement. 

hU  1,1887,  amoont  available 15,972. 11 

Jolyl.  1388,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ofltetanding  July  1,  1887 1,816.63 

July  1, 18S8,  balance  available 4, 155.48 

Amoant  axipropriated  by  act  of  August  11,  1888 5,000.00 

AxDonnt  available  for  fiscal  year  ending  June  30,  1889 9, 155. 48 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 890    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sectiouH  2  of  the  river 
^   and  harbor  acts  of  1866  and  1867. 


COMIOERCIAL  STATISTICS. 

Shipments  down  the  river: 

Railway  ties,  l,000,000,at  33i  cents |333,333.33 

Oak  logs  in  rafts,  880,000  feet,  at  t^i  per  thousand 7, 040. 00 

Walnct  logs  in  rafts,  100,000  feet,  at  |20  per  thousand 2, 000.  00 

Ash  logs  in  rafts,  80,000  feet,  at  |10  per  thousand 800.00 

Elm  logs  in  rafts,  80,000  feet,  at  |6  per  thousand 480. 00 

ERtimated  value  of  steam-boat  commerce 164,107.50 

Totalvalue  of  down-river  commerce.... 507,7(30.8:3 

Shipments  op  the  river : 

Estimated  value  of  steam-boat  commerce 75, 653. 50 

Total  value  of  Osage  River  commerce 583, 414.  lU 

The  alMvc  estimate,  based  upon  the  best  data  available,  does  not  show  any  material 
change  iu  the  value  of  tbe  river  commerce.  The  estimate  of  the  value  of  tlio  coin- 
ffierce  for  the  year  ending  June  30,  1887,  based  upon  data  as  trustworthy  as  tbat  of 
the  present  year,  was  $C05,916..53.  The  railway-tie  and  raft  commerce  has  been  fully 
np  to  iu  ndnal  amount  and  value.  Of  the  1,000,000  ties  rafted,  47,000  were  ^taken  out 
pf  the  river  at  Warsaw,  170  miles  above  the  mouth,  300,0(K)  at  Bagnell,  70  miles  above 
the  mouth,  and  the  remainder  at  the  mouth. 

There  were  also  taken  out  of  the  river  at  Warsaw  400,000  feet  of  lumber  in  oak  logs, 
ind  200,000  feet  of  lumber  in  walnut  logs. 

Tbe  steam-boat  commerce,  which  appears  to  be  somewhat  less  in  value  this  year 
Jsan  nsnal,  was  mostly  conlined  to  that  portion  of  the  river  below  Tuscuuibia,  np- 
rarrls  of  60  miles  above  the  mouth  of  the  river. 

The  following  steam-boats  were  engaged  in  the  Osage  River  trade  during  the  ])ast 
y^BT :  General  Meade,  I).  B,  Hurlhut,  Black  Diamond,  and  Frederick. 

The  combined  registered  tonnage  of  these  boats  is  not  far  from  300  tons. 

With  the  exception  of  the  General  Meade  the  above  are  used  as  tow-boats,  and 
targes  are  utilized  in  the  transportation  of  merchandise. 

The  alxive  rr)K»rt,  riu  ager  iia  it  is  in  details,  gives  without  any  doubt  a  just  est  i- 
iate  of  the  commercial  interests  of  the  Osage  River. 
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preliminary  examination  of  mississippi  river  at  rush  island 
bend  and  ivy  landing,  ilr^inols,  with  a  view  to  confining  and 
deepening  the  channel. 

Office  o*  the  Chief  of  Engineers, 

United  States  Army, 
Washing  tan  J  D.  0.,  March  8,  1888. 

Sir  :  I  Lave  the  honor  to  submit  herewith  a  copy  of  a  report  to  thig 
office  from  Maj.  A.  M.  Miller,  Corps  of  Engineers,  of  the  results  of 
•  •  •  the  examinationt  •  •  •  of  the  Mississippi  River  at  Rash 
Island  Bend  and  Ivy  Landing,  with  a  view  of  confining  and  deepeniog 
the  channel.  As  this  locality  will, at  the  proper  time,  be  treated  as  part 
of  the  general  plan  of  improvement,  it  is  deemed  advisable  to  defer 
work  upon  this  bend  until  it  is  reached  by  the  improvement  in  progress, 
which  may  result  in  rendering  any  work  here  unnecessary. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Oen.j  Chief  of  Engineers, 

Hon.  William  O.  Endioott, 

Secretary  of  War. 


report  of  major  a.  m.  miller,  corps  of  enaineers. 

•     United  States  Engineer  Office, 

Saint  LouiSy  Mo.y  February  24, 1888. 

Sir:  In  compliance  with  letter  dated  office  Chief  of  Engineers,  IT.  S. 
Army,  Washington,  D.  C,  October  28, 1886,  to  this  office,  then  under 
Maj.  O.  H. 'Ernst,  Corps  of  Engineers,  I  have  the  honor  to  report  as  fol- 
lows on  an  examination  of  the  ^'Mississippi  River  at  Kush  Island  Bend 
and  Ivy  Lauding,  with  a  view  to  confining  and  deepening  the  channel, 
Illinois." 

Major  Ernst,  in  his  letter  to  the  Chief  of  Engineers,  U.  S.  Army, 
dated  Kovember  1, 1886,  states  that  no  funds .  are  necessary  for  the 
preliminary  examination  of  this  locality  in  view  of  the  information  in 
this  office. 

Bush  Island  Bend  and  Ivy  Landing  is  a  locality  on  the  Mississippi 
Eiver,  left  bank,  about  40  miles  below  Saint  Louis. 

The  improvement  of  this  portion  of  the  river  is  contemplated  in  the 
general  project  for  the  improvement  of  the  Mississippi  Kiver  between 
the  mouths  of  the  Ohio  and  Illinois  rivers,  and  is  better  treated  as  be- 
longing to  this  project  as  a  whole  than  as  a  separate  work. 

The  project  for  the  improvement  of  this  portion  of  the  Mississippi  Ei  vei 
contemplates  a  continuous  extension  of  works  from  Saint  Louis  down- 
stream, and  this  work,  which  has  been  successful,  as  far  as  carried  on. 
has  reached  a  point  about  22  miles  below  Saint  Louis  and  18  miles  above 
Eush  Tower  Bend.  The  river  at  this  point,  Eush  Tower  Bend  and  Ivy 
Landing,  is  not  now  giving  any  special  trouble  to  navigation.  The  bend 
is  caving,.,but  the  channel  follows  the  bend  and  remains  good. 

When  the  general  work  reaches  this  point  will  be  the  proper  time  to 
take  measures  for  the  permanence  of  the  river.    If  an  attempt  was  made 

t  Provided  for  in  river  and  harbor  act  of  AuguHt  5,  1886. 
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^resent  to  hold  this  bend  it  might  be  aseless  work^  as  when  the  per- 

leit  improvement  reaches  this  point  the  regimen  of  the  river  roa}"^  be 

1  that  no  work  wonld  be  required. 

)  is,  in  my  opinion,  better,  then,  to  leave  this  work  until  it  becomes 

^ssary  as  a  part  of  the  g:eneral  project,  especially  as  at  present  uo 

»nvenience  results  to  navigation. 

1  view  of  the  above,  in  my  opinion,  the  ''  Mississippi  River  at  Bush 

rer  Bend  and  Ivy  Landing,  with  a  view  to  confining  and  deepening 

channel,  Illinois,"  is  not  at  present  worthy  of  improvement,  as  it  is 

«  treated  as  a  part  of  the  general  plan  for  improvement  of  the  river 

be  proper  time. 

Very  respectfidly,  your  obedient  servant, 

A.  M.  Miller, 
Major  Carps  of  Engineers, 

he  Chief  of  Engineers,  U.  S.  A. 


W  6. 

teliminary  examination  of  ka8ka8kia  river,  illinois,  from 

new  athens  to  its  mouth. 

United  States  Engineer  Office, 

Saint  LouiSy  3fo.,  December  27, 1886. 

jSNERAL  :  In  compliance  with  instrnctions  contained  in  letter  from 
ceof  the  Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  Sep- 
nber  27, 1886, 1  have  the  honor  to  make  the  following  report  upon  & 
)liminary  examination  of  the  Kaskaskia  Biver,  from  Kew  Athens  to 
mouth. 

Che  present  mouth  of  the  Kaskaskia  Biver  is  at  a  point  on  the  Mis- 
sippi  Biver  aboat  3  miles  above  the  town  of  Kaskaskia,  or  about  14 
les  above  Chester,  at  which  point  it  formerly  emptied  into  the  Missis- 
pi  Biver.  In  April,  1881,  the  Mississippi  Biver  broke  through,  or 
med  a  '^  cut-off,"  into  the  Kaskaskia  at  its  present  mouth.  The  level 
the  Mississippi  Biver  at  the  present  mouth,  being  about  6  feet  above 
It  at  the  former  mouth  of  Kaskaskia  Biver,  caused  arcomplete  change 
the  depth  of  water  in  the  latter  river.  At  most  stages  of  water  the 
ckwater  of  the  Mississippi  now  reaches  up  the  Kaskaskia  Biver  as 
as  Evansville,  a  distance  of  24  miles  from  the  mouth,  and  the  low- 
ter  navigation  of  the  river  is  dependent  upon  the  stage  of  water  iu 
i  Mississippi  Biver,  the  current  at  low  water  being  almost  iraper- 
)tible.  The  Kaskaskia  is  a  tortuous,  sluggish  stream  with  stable 
Qks  and  remarkably  free  from  snags.  At  a  low-water  stage  of  the 
ssissippi,  &.5  feet  on  the  Saint  Louis  gauge,  3  feet  can  be  carried  to 

5  Evansville  Bridge,  except  over  two  places— one,  the  lower,  being 
led  Nine-Mile  Shoal,  about  6  miles  from  the  mouth,  and  the  other,  a 
>al  immediately  in  the  ^icinity  of  Evansville.  On  the  Nine-Mile 
oal  there  is  9  inches  of  water  at  this  stage  of  the  Mississippi  Biver, 
feet  on  the  Saint  Louis  gauge,  and  a  few  inches  more  at  the  Evans- 

6  Shoal.  Between  Evansville  and  the  bridge  near  Baldwin,  a  dis- 
ce  of  about  14  miles,  the  principal  obstruction  is  Anderson's  Shoal, 
ich  is  a  ledge  cf  rock  crossing  the  river.  Just  above  the  bridge  at 
dwin  there  is  what  is  called  the  "  Fish  Trap."  This  is  an  obstruc- 
1  built  in  the  stream  for  the  purpose  of  setting  fishnets.    This  is 
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the  only  obstacle  to  New  Athens.  As  far  as  coald  be  ascertained  n 
serious  shoaling  has  occurred  in  the  slacK-water  portion  of  the  riv^ 
due  to  sediment  from  the  Mississippi  Biver,  and  it  would  appear  th^ 
with  a  small  expenditure  a  3-foot  depth  of  water  at  a  6-foot  stage  of  tl 
Mississippi  at  Saint  Louis  could  be  obtained  from  Kow  Athens  to  t] 
mouth.  The  bridges  on  the  river  below  New  Athens  are  two,  arailro^ 
bridge  near  Baldwin  and  a  county  or  highway  bridge  at  Evansvill 
these  bridges  have  draws  in  them  of  80  feet  in  the  clear,  and  would  li 
interfere  with  the  navigation  of  the  river  materially. 

The  town  of  EvansviUe,  about  32  miles,  by  river  from  Chester,  i^ 
place  of  600  inhabitants,  and  is  dependent  upon  the  river  for  it«  su] 
plies.  It  is  a  center  of  supply  for  the  neighboring  country,  and  here  j 
operjited  a  mill  which  has  a  yearly  output  of  50,000  barrels  of  floiij 
grinding  ^00,000  bushels  of  wheat  annually,  which  is  hauled  to  mil 
mostly  by  the  surrounding  farmers.  This  flour  is  all  shipped  by  rivei 
to  Chester,  whence  it  is  shipped  south.  I  was  informed  that  the  valai 
of  the  general  merchandise  sold  in  EvansviUe  yearly  was  about  lOO^OOO 
and  that  about  $8,000  worth  of  agricultural  implements  were  sold  lasi 
year. 

At  New  Athens,  a  town'of  about  1,000  inhabitants,  there  is  aDothei 
flouring  mill  which  has  an  output  of  about  50,000  barrels  yearly.  A 
this  point  the  Saint  Louis  and  Cairo  Short  Line  Railroad  crosses  tb< 
river,  and  at  present  all  freight  is  carried  to  and  from  this  place  by  thii 
means.  Boats  had  heretofore  not  been  able  to  reach  New  Athens,  a 
the  Baldwin  Bridge  formerly  had  no  draw,  but  the  new  bridge  ha8 
draw,  thus  opening  up  the  river  to  this  point. 

The  country  through  which  the  river  flows  is  thickly  populated,  an 
is  a  rich  agricultural  country,  being  the  great  wheat-producing  portio 
of  Illinois.  At  present  the  low- water  navigation  of  the  river  is  carrie 
on  by  steam-boat,  the  Nick  Saur,  Captain  Neville,  owner  and  maste 
She  is  100  feet  long,  18  feet  beam,  4  feet  depth  of  hold,  can  be  loadc 
to  a  draught  of  3J  feet;  tonnage,  99.22.  Whefl  the  stage  of  water  w; 
not  permit  her  to  pass  the  Nine-Mile  Shoal  the  freight  is  transferred! 
flats  at  this  point  to  a  smaller  boat,  the  Little  Nick. 

The  amount  necessary  to  improve  this  river  to  give  3  feet  at  ordina 
low  water  is  probably  small,  but  no  estimate  of  the  amount  can  be  ma^ 
without  a  survey  of  the  shoal  points.  It  is  estimated  that  this  8urv< 
could  be  made  for  $1,200,  and  it  is  respectfully  recommended  that  tl 
amount  be  allotted  in  order  that  a  report  as  to  whether  the  stream 
worthy  of  improvemeut  can  be  made.  If  it  is  found  that  this  amou 
is  reasonable  I  am  of  opinion  that  the  stream  is  worthy  of  improvemer 
as  it  would  open  the  river  for  a  3  foot  navigation  at  low  wat'Cr,  and 
of  great  benefit  to  all  the  country  along  the  river  between  New  Athe 
and  its  mouth. 

The  commercial  statistics  of  the  river  are  as  follows : 


Articles. 

Valae. 

Articles. 

Valat 

50  000  barrels  floar 

$200,000 

60,000 

21,-100 

8,000 

6,030 

400  barrels  lime 

$ 

General  rucrcbaDdise 

200  barrels  salt 

J4  000  biiHhelH  wheat 

Cooperage  material ...^ 

TotAl 

5. 

AtrriciiUunil  imptemeiits 

5.000  sack.s  bran 

*'f 

301. 

wwt, 

The  above  is  (he  present  commerce  of  the  river,  and  includes  only  tl 
portion  from  EvansviUe  to  the  mouth.     If  the  river  were  improves! 
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that  3  feet  could  be  carried  to  New  Athens  this  amount  would  be  in- 
creased, possibly  doubled. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major y  Carps  of  Engineers. 
Brig.  Gen.  Jas.  C.  Duane, 

Okie/  of  Engineers  J  U.  8.  A.      ■ 


SURVEY  OF  KASKASKLL  RFVER,  ILLINOIS,  FROM  NEW  ATHENS  TO  ITS 

MOUTH. 

United  States  Engineer  Office, 

Saint  Louis  J  Mo.j  February  24, 1888. 

Sib  :  In  compliance  with  instructions  contained  in  letter  dated  office 
Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  0.,  March  16,  1887,  I 
have  the  honor  to  make  the  following  report  on  the  survey  of  the  '^  Kas- 
kaskia  River,  from  Kew  Athens  to  its  mouth,  Illinois." 

A  party  was  organized  and  sent  to  the  mouth  of  the  Kaskaskia  River 
for  its  survey  on  November  2,  1887,  under  charge  of  Mr.  C.  D.  Lamb, 
assistant  engineer.  This  was  the  most  favorable  time  for  a  survey,  it 
being  the  season  of  extreme  low  water.  The  survey  was  completed  to 
New  Athens  on  December  3, 1887,  and  the  chart  has  since  been  platted 
in  this  office. 

The  Kaskaskia  River  drains  about  5,000  square  miles  of  country,  and 
from  New  Athens  to  its  mouth  is  a  distance  of  43  miles.  The  principal 
towns  in  this^stretch  of  the  river  are  Evansville,  about  500  inhabitants, 
12  miles  froui'the  mouth;  Baldwin,  400  inhabitants,  22  miles  from  the 
mouth;  and  New  Athens,  1,000  inhabitants,  43  miles  from  the  mouth. 
The  country  between  New  Athens  and  the  mouth  is  rich  farming  laud, 
producing  principally  wheat ;  cord- wood  is  also  still  abundant  along  the 
river  and  is  shipped  by  boat  to  Saint  Louis.  At  New  Athens  is  a  flour 
mill,  with  an  annual  output  of  50,000  barrels  flour,  and  at  Evansville 
there  is  a  mill  of  the  same  capacity. 

At  present  the  commerce  of.  the  river  is  confined  principally  to  the 
portion  below  Evansville,  and  consists  in  the  moving  of  the  farm  prod- 
ucts, flour,  and  supplies  for  the  country  bordering  the  stream. 

The  river  is  crossed  at  New  Athens  by  two  bridges  without  draws, 
one  being  the  bridge  of  the  Cairo  and  Saint  Louis  Railroad,  the  other  a 
highway  bridge.  At  Baldwin  the  Mobile  and  Ohio  Railroad  crosses 
the  river  on  a  draw-bridge  with  90  feet  draw  openings ;  a  fourth  bridge 
at  Evansville  is  a  highway  bridge  with  draw  openings  of  80  feet. 

At  high  water  the  river  is  navigable  to  New  Athens.  At  low  water 
the  river  is  obstructed  by  shoals,  snags,  and  bars,  and  depends  for  its 
navigation  upon  the  stage  of  the  Mississippi.  Formerly  the  mouth  of 
the  river  was  at  Chester,  III.,  but  in  18SL  a  "  cut  ofi^'  in  the  Mississippi 
Biver  occurred  near  the  town  of  Kaskaskia,  which  moved  the  mouth  of 
the  river  about  7  mfles  upstream  ;  this  benefited  the  navigation  of  the 
Kaskaskia,  for  the  present  mouth  is  at  a  point  on  the  Mississippi  River 
about  G  feet  in  elevation  above  its  former  mouth,  ejid  thus  the  backwater 
from  the  Mississippi  gives  this  much  more  depth  at  the  same  stage,  pro- 
longing the  season  of  low-water  navigation. 

The  first  serious  obstruction  met  with  in  ascending  the  river  is 
what  is  called  the  "Nine-Mile  Shoal,"  C  miles  above  the  mouth.  It  is 
a  ledge  of  rock  extending  across  the  river;  on  this  there  is  only  about 
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9  inches  available  at  a  6.5-foot  stage  (Saint  Loais  gauge)  of  the  Missis- 
sippi Biver.  An  attempt  was  made  in  1870  to  improve  this  sheal  by 
the  "  Okaw  Navigation  Company,"  bat  since  the  *'  cut-off"  changed  the 
regimen  of  the  river  the  work  has  failed  to  give  relief. 

The  next  obstFUCtion  met  with  is  a  shoal  at  Evausville  consisting  of 
bowlders  and  gravel.  It  is  estimated  that  these  two  obstructions  can 
be  removed  so  as  to  give  a  low-water  depth  of  3  feet  at  a  Mississippi 
stage  of  6.5  feet  at  a  cost  of  $6,000. 

The  obstructions  between  Evansville  and  the  Baldwin  Bridge  consist 
of  a  gravel-shoal  at  Plum  Creek,  2  miles  above ;  a  gravel-bar  4^  raUes 
above,  and  snags  and  drift- wood.  It  is  estimated  that  the  removal  of 
the  obstructions  named  will  cost  $4,500.  Above  Baldwin  the  work  of 
improvement  would  consist  in  the  removal  of  snags,  drifts  and  leaning 
timber.  At  present  the  commerce  of  this  portion  of  the  river  is  not 
worthy  an  outlay  of  Government  funds. 

It  does  not  appear  at  present  that  the  needs  of  commerce  require  the 
improvement  of  the  river  to  any  point  above  the  Baldwin  Bridge,  as  it 
is  not  probable  that  the  river  traffic  above  this  point  could  compete 
with  the  railroads.  It  would  seem  advisable  and  in  the  interests  of 
economy  to  first  open  the  river  for  low- water  navigation  to  Evansville, 
to  give  an  outlet  for  this  trade,  and  if  the  demands  of  commerce  here- 
after may  require  the  improvement  could  be  continued  up-stream. 

I  therefore  submit  an  estimate  of  $6,000,  for  which  sum  navigation  to 
Evansville  will  be  greatly  improved  during  the  season  of  low  water.  Mr. 
Lamb's  report  is  appended.  I  have  increased  his  estimates,  as  in  works 
of  this  character,  when  the  appropriation  is  small,  the  contingencies  are 
proportionally  great. 

The  report  of  Mr.  Lamb  contains  the  commercial  statistics,  as  far  as 
could  be  ascertained. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  JEngineers. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.   C.   D.   LAMB,  ASSISTANT  BNGINKER. 

Saunt  Louis,  Mo.,  December  27, 1887. 

Sir  :  I  liaye  the  honor  to  sabmit  the  following  report  on  the  survey  of  the  Kaskas- 
kia  River  daring  the  half  year  ending  December  31,  1887. 

In  accordance  with  yoor  letter  of  instrnction,  dated  October  28, 1887,  a  party,  con- 
sisting of  one  assistant  engineer,  one  leveler,  one  cook,  and  four  skiffmen,  was  organ- 
ized November  1,  and  the  survey  began  the  next  day.  It  consisted  in  locating  the 
shore-lines,  taking  soandings,  and  ranning  a  line  of  levels  from  the  month  to  New 
Athens,  a  distance  of  43  miles. 

The  shore-lines  were  located  by  triangalation  extended  up-stream  from  a  base-line 
laid  off  on  the  bar  opposite  the  mouth  of  the  river.  This  base-line,  2,000  feet  long, 
was  measured  three  times  with  a  steel  tape,  and  the  difference  between  the  greatest 
and  leiist  results  was  about  three- tenths  of  a  foot.  The  topography  was  put  in  and 
the  sides  of  the  triaugles  measured  as  a  check  by  the  stadia-rod. 

Triangulatioo  points  were  permanently  located  by  hnbs,  and  bench-marks  put  in 
at  the  mouth  of  the  river,  Nine  Mile  Shoals,  Evansville,  Baldwin  Bridge,  Perkiu's 
Lake,  and  New  Athens. 

Soundings  were  taken  at  each  triangalation  station,  or  at  intervals  of  about  500 
feet,  except  on  the  shoals,  where  soundings  were  taken  every  100  feet. 

During  the  early  part  of  November  the  river  was  very  low,  but  a  rise  began  No- 
vember 25,  when  the  survey  had  been  exteudo<l  to  Perkin'd  Lake,  about  8^  miles  above 
Baldwin,  which  continued  until  aft'ir  the  woik  had  been  completod  to  New  Athens, 
December  3. 


»■  ■  «  »  1  »  I 


APPENDIX   W — ^BEPOBT    OP   MAJOR   MILLER. 


1457 


Tbe  elevation  of  the  watet-surface  at  yarioas  places,  both  before  and  after  tlifr 
rise,  is  shown  in  the  following  table : 


Locality. 


Bench-mark  at  montli  of  Kawkaslria 

Miasusippi  &iT«r  at  month  of  Kaakaakia 

Easkaalua  500  feet  above  month • 

Easkaskia  at  lower  edf^e  Nine  Mile  Shoals. . .. 
Kaskaskia  at  upper  edge  Nine  Mile  ShoaU. . . 
KaskaAkia  at  lower  edge  Evansville  Shoals... 
Tvaakamkia  at  upper  edge  £ vansvllle  Shoals . . 
Eaakaakia  at  lower  edge  Plum  Creek  Shoals 
Kaskaakia  at  upper  edge  Plum  Creek  Shoals 
Kaskaskia  at  lower  edge  Anderson's  Shoals. . 
Kaskaskia  at  upper  edge  Anderson's  Shoals. 

Kaskaakia  at  BaUl win  Bridge 

Haskasklaat  Kew  Atheos 


Sleration. 

Before 

After 

rise. 

rise. 

100.00 

100.00 

71.45 

69.75 

71.61 

70.54 

71.52 

74.74 

7L72 

75.20 

71.75 

71.84 

79.48 

71.88 

•••••••• 

71.98 

■ 

72.06 

72.29 

72.59 

84.  io 

81.34 

94  35 

Remarks. 


Reduced  to   5.1-foot 

stage. 
Above  Mud  Bar. 


The  Kaskaskla  River  rises  in  Champaign  Counter,  111.,  runs  in  a  sonthwesterlj' 
direction  through  Douglas,  Coles,  Moultrie,  Shelby,  Fayette,  Bond,  Clinton,  Wash- 
ington, Saint  Clair,  and  Randolph  counties,  and,  until  April,  1881,  emptied  into  the 
Mississippi  about  a  mile  above  Chester,  but  at  that  time  the  Mississippi  cut  away  a 
narrow  strip  of  land  which  separated  it  from  the  Kaskaskia,  and  the  mouth  of  the 
latter  is  now  about  9  miles  from  Chester,  or  60  miles  below  Saint  Louis.  The  river  is 
about  250  miles  long  and  drains  about  5,000  square  miles  of  territory. 

The  only  towns  situated  near  the  navigable  portiou  of  the  river  are  Evansville,  12 
miles  from  the  mouth,  with  a  population  of  about  500,  where  there  is  a  wagon-bridge 
with  a  draw-span  HO  feet  wide;  Baldwin,  22^  miles  from  the  mouth,  with  a  popula- 
tion of  about  400,  on  the  Mobile  and  Ohio  Railroad,  which  crosses  the  river  on  a 
bridge  having  a  draw-span  90  feet  wide  in  the  clear;  and  New  Athens,  43  miles  from 
the  mouth,  vrhich  has  a  population  of  about  1,000.  The  last-named  place  is  considered 
as  the  head  of  navigation  on  the  Kaskaskia,  for  it  is  there  crossed  by  two  bridges 
without  draws — the  lower  one  for  wagons,  the  other  used  by  the  Cairo  Short- line 
Branchof  the  Saint  Louis,  Alton  and  Terre  Haute  Railroad. 

The  navigation  of  the  Kaskaskia  River  was  begun  in  1837  by  a  small  boat  called 
the  Wild  Ducky  running  from  Chester  to  New  Athens.  The  business  done  by  boats 
increased  as  the  country  near  the  river  was  settled,  but  was  largely  diverted  to  the 
railroads,  which  now  cross  the  river  at  various  points. 

A  large  section  of  the  country  south  of  Baldwin  and  near  the  river  has  always  been 
able  to  ship  freight  by  boat  cheaper  than  b^  rail.  This  section  includes  the  town  of 
Evansville,  which  contains  a  flour-mill  with  a  capacity  of  50,000  barrels  a  year,  a 
large  cooper's  shop,  and  four  stores.  Boats  have,  therefore,  continued  running  in  the 
Kaskaskia  at  all  navigable  stages,  but  since  1881  changes  have  taken  place  in  the 
regimen  of  the  river  which  have  made  it  impassable  at  low  stages.  The  channels 
around  the  shoals  have  been  filled  up  during  the  long-continued  high  water  of  1881, 
1882,  and  1883,  and  many  of  the  bends  between  Anderson's  Shoals  and  Now  Athens 
^re  closed  by  snags  at  ail  except  hi^h  stages. 

The  only  boat  now  running  steadily  on  the  river  is  the  Nick  Sauer,  owned  in  Ches- 
ter. This  boat  is  100  feet  long,  18  feet  wide,  and  4  feet  deep,  with  a  tonnage  of  99.27. 
It  makes  daily  trips  between  Chester  and  Evansville  during  harvest  time,  and  throo 
trips  a  week  during  the  remainder  of  the  season  of  navigation,  together  with  trips  to 
points  above  Evansville  as  often  as  the  business  offered  will  justify. 

A  smaller  boat,  called  the  Little  Nick,  is  also  used  during  low  water  for  transferring 
freight  on  flats  between  Evansville  and  the  mouth  of  the  Kaskaskia. 

The  amount  of  freight  carried  by  these  boats  during  the  past  season  was  about  as 
follows : 

TOHH. 

Flonrfrom  Evansville  to  Chester,  25,000  barrels 2,500 

Bran  and  shipstuffs,  Evansville  to  Chester 400 

Wheat,  various  points,  to — 

Chester 500 

Evansville 800 

Coopers'  materials  from  Chester  to  Evansville 400 

General  merchandise  from  Chester  to  Evansville 240 

Farm  produce  from  Evansville  to  Chester 260 

Total - 5.V00 
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*  About  :^,500  cords  of  wood  were  also  loaded  upon  barges  at  various  poiDts  on  the 
riyer  below  Baldwin  and  towed  to  Saint  Loais  by  the  tow-boats  Dol^in  and  Marif 
Michael, 

While  navigation  is  suspended  on  the  Kaskaskia  all  Saint  Louis  freight  is  hauled 
in  wagons  to  and  from  Red  Bud,  II  miles  distant,  the  nearest  town  on  the  Mobile  and 
Ohio  Railroad,  and  freight  for  southern  points  is  hauled  to  Chester,  18  miles  distant. 

The  average  time  during  which  navigation  is  suspended  on  account  of  low  water 
iu  the  Kaskaskia  is  now  much  less  than  before  the  cut-off  mentioned  as  occurring  in 
1881.  The  surface  of  the  Mississippi  at  the  cut-off  is  about  7  feet  higher  than  at  the  old 
mouth,  and  backwater  from  the  Mississippi  at  medium  and  high  stages  now  inereasea 
the  depth  of  water  in  the  Lower  Kaskaskia  by  about  that  amount,  so  that  though 
previous  to  1881  a  15-foot  stage  in  the  Mississippi  at  Saint  Louis  was  required  to  give 
3  feet  of  backwater  on  the  shoals  below  Evansville  during  low  stages  of  the  Kaskaskia, 
that  depth  can  now  be  found  with  the  Saint  Louis  gauge  reading  8  feet. 

During  the  high-water  years  of  1881,  1882,  and  1883  navigation  between  Chester 
and  Evansville  was  only  intermpted  by  ice,  but  during  the  last  four  years  navigation 
has  been  suspended  on  account  of  low  water  on  the  shoals  in  the  Kaskaskia  for  an 
average  time  of  eight  weeks.  The  freight  hauled  to  and  froth  Chester  and  Red  Bud 
during  these  eight  weeks,  with  the  increase  in  the  cost  of  its  transportation,  is  about 
as  follows : 

50  tons  merchandise,  at  an  increased  rate  of  |2  per  ton $100 

25  tons  produce,  at  an  increased  rate  of  $2  per  ton 50 

100  tons  coopers'  material,  at  annncreased  rate  of  $1  per  ton 100 

150  tons  wheat,  at  an  increased  rate  of  $1  per  ton lilO 

(^  tons  flour,  at  an  increased  rate  of$l  per  ton 600 


I 


Total 1,000 

The  Kaskaskia  above  Evansville  flows  through  a  fine  farming  country,  but  its  siu-- 
lus  products  are  all  shipped  by  rail  except  the  wheat,  which  is  nearly  all  purchased 
y  the  flouring-mills. 

About  1,500  tons  of  freight  are  annually  shipped  to  and  from  Baldwin,  on  the  Mo- 
bile and  Ohio  Railroad,  by  which  it  is  45  miles  from  Saint  Louis.  The  town  i8  2| 
miles  from  the  river,  and  the  coat  of  hauling  that  distance  would  be  added  to  the 
rates  by  boat. 

The  freight  to  and  from  New  Athens,  amonntlng  to  about  6,500  tons  a  year,  is  now 
shipped  on  the  Saint  Louis,  Alton  and  Terre  Haute  Railroad,  by  which  it  is  but^ 
miles  from  Saint  Louis. 

Th^  only  places  on  the  Kaskaskia  River  below  Evansville  where  there  is  Ie88thau4 
feet  of  water,  with  the  Mississippi  6.5  feet  above  low  water  at  Saint  Louis,  are  the 
mouth  of  the  river,  mouth  of  Nine  Mile  Creek,  and  just  below  Evansville.  The  river 
is  also  obstructed  by  a  few  large  snags,  the  most  troublesome  of  which  are  nt  the 
month  of  Camp  Creek,  li  miles  below  Evansville. 

The  shoal  at  the  mourth  of  the  river  is  caused  by  a  mud-bar  on  which  there  was  but 
18  inches  of  water  during  the  first  part. of  November,  but  the  mud  was  so  soft  that  a 
channel  could  have  been  washed  throngh  it  in  a  few  hours  by  the  wheel  of  a  tow- 
boat. 

The  shoal  at  Nine  Mi4e  Creek  is  about  6  miles  from  the  mouth  of  the  river.  The 
obstruction  consists  of  a  ledge  of  rock  extending  across  the  river  from  the  high 
ground  on  the  east  side. 

The  location  of  the  ledge  and  the  depths  of  water  in  its  vicinity  are  shown  on  the 
accompanying  tracing. 

This  shoal  has  always  been  considered  a  serious  obstruction  to  navigation,  and  in 
1870  the  dam  shown  on  the  tracing  was  built  by  the  Oka w  Navigation  Company,  with 
mouoy  raised  by  subscriptions  and  taxes  on  the  land  near  the  river.  Its  object  was 
to  force  the  river  to  the  west  of  the  ledge  down  throngh  the  bar  now  found  on  that 
Hide.  This  attempt  was  a  partial  stlccess.  A  narrow  channel  was  cut  around  the 
ledge  during  low  water,  bnt  it  was  closed  by  sand  deposited  during  the  high  water 
of  1881,  and  the  bar  is  now  so  high  that  its  removal  would  cost  more  than  to  blast  a 
permanent  channel  through  the  ledge. 

To  obtaiu  a  channel  having  a  minimum  depth  of  3  feet  at  this  locality  with  the 
Mississippi  River  6.5  feet  above  low  water  at  Saint  Louis,  the  bed-rock  must  be 
loosened  by  blasting  and  removed  to  a  depth  of  about  19  inches.  The  red  contour 
lines  on  the  tracing  show  that  the  least  excavation  would  be  required  in  making  a 
passage  about  100  feet  west  of  the  present  channel.    • 

To  make  a  passage-way  through  the  ledge  100  feet  wide  and  of  exactly  the  desired 
depth,  would  necessitate  the  removal  of  about  900  cubic  yards  of  bed-rock.  This 
amount  would  probably  be  increased  by  the  removal  of  rock  below  the  desired  depth, 
but  as  the  rock  oa  the  surface  of  the  leiige  is  soft  and  the  strata  thin,  the  amount  re- 
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moved  would  not  probably  exceed  1,350  cubic  yards,  which  at  $2  per  yard  would  cost 
t2,700. 

The  9hoal  at  EvaQsviUo  is  caused  by  a  bar  of  gravel  and  cobble-stones  mixed  with 
small  bowlders.  The  accoiupaDying  tracing  shows  the  location  of  the  shoal  and 
depths  of  water  at  the  time  of  the  survey. 

-The  removal  of  about  750  cubic  yards  of  loose  rock  and  gravel  would  make  a  chan- 
nel at  this  place  100  feet  wide  and  3  feet  deep  when  the  Mississippi  River  was  6.5  feet 
above  low  water  at  Saint  Louis.  ^This  excavation  at  $1  per  yard  would  cost  $750. 
The  snags  now  obstructing  navigation  below  Evansville  could  be  removed  in  about 
five  days  by  a  party  equipped  for  that  purpose  at  an  expense  of  about  |40  per  day,  or 
$200. 

.The  cost  of  impn>viug  the  river  from  the  month  to  Evansville  would,  therefore,  be 
made  np  as  follows : 

Improving  Nine  Mile  Shoals v $2,700 

Improving  Evansville  Shoals 750 

Removing  snags 200 

Engineermg  and  contingencies,  25  per  cent 900 

Total 4,550 

The  above  amount  is  the  estimated  cost  of  securing  a  channel  of  the  desired  depth, 
100  feet  wide,  but  the  pilots  of  the  boats  that  now  run  on  the  river  think  that  a  chan- 
nel 75  feet  wide  would  accommodate  all  the  commerce  of  the  stream.  For  a  channel 
of  that  width  the  cost  given  above  can  be  reduced  to  about  $3,400. 

This  improvement  would  result  in  an  average  annual  saving  of  about  $1,000  to  the 
X>eople  of  Evansville  and  its  vicinity,  or  nearly  30  per  cent,  oi  its  cost. 

The  obstructions  to  navigation  between  Evansville  and  Baldwin  consist  of  the 
shoals  at  the  mouth  of  Plum  Creek,  2  miles  above  Evansville :  Anderson's  Shoals,  1^ 
miles  further  up-stream ;  a  gravel  bar  4^  miles  above  Evansville;  and  the  snags  and 
heavy  drift  that  close  the  channel  in  many  of  the  bends.  Plum  Creek  and  Ander- 
son's Shoals  are  shown  in  the  accompanying;  tracings.  The  bars  in  each  are  com- 
XK>sed  of  cobble-stones  and  small  bowlders  mixed  with  gravel. 

The  cost  of  securing  a  channel  100  feet  wide,  of  the  desired  depth,  from  Evansville 
to  Baldwin  Bridge  would  be  as  follows : 

Plum  Creek  Shoals,  removing  700  cubic  yards  of  loose  rock  and  gravel,  at  $1 

per  yard $700 

Anderson's  shoals,  removing  .1,200  cubic  yards  of  loose  rock  and  gravel,  at  $1 

per  yard 1,200 

Gravel  shoal  above  Anderson's,  removing  900  cubic  yards  of  sand  and  gravel,  at 
50  cents  per  yard 450 

8uags  and  drift,  services  of  party  equipped  for  that  purpose,  20  days,  at  $40  per 

day 800 

Engineering  and  contingencies ^ 800 

Total 3,950 

For  a  channel  75  feet  wide  this  amount  could  be  reduced  to  about  $3,000.  The  im- 
provement of  this  part  of  the  river  would  allow  a  regular  steam- boat  service  to  be  es- 
tablished between  Baldwin  and  Evansville,  and  would  also  largely  increase  the  out- 
put of  %ood  and  timber. 

Below  Baldwin  Bridge  the  Kaskaskia  is  comparatively  straight,  with  muddy  banks, 
and  at  low  water  is  made  op  of  Ipug  pools  with  no  fall  or  current,  separated  by 
shoals  of  rock  or  gravel,  but  above  Baldwin  the  river  becomes  very  crooked,  the  dis- 
tance from  that  point  to  New  Athens  by  water  being  more  than  double  that  by  road. 
The  banks  and  bars  are  in  many  cases  composed  of  sand,  and  as  its  bed  has  a  nearly 
uniform  fall  of  .5  of  a  foot  to  the  mile,  there  is  a  current  of  considerable  strength. 

The  most  serious  obstruction  to  the  low-water  navigation  of  the  river  between 
Baldwin  and  New  Athens  is  a  dam  built  about  20  feet  below  their  bridge  by  the  Mo- 
bile and  Ohio  Railroad  Company  for  the  purpose  of  keeping  the  level  of  the  water 
above  the  wooden  foundatioivof  the  piers.  It  had  not  been  completed  at  the  time 
of  the  survey,  but  the  foreman  in  charge  of  its  construction  stated  that  it  was  to  be 
carried  to  a  height  equal  to  that  of  the  river,  with  the  Saint  Louis  gauge-reading  7.8 
feet. 

The  river  is  also  obstructed  by  what  is  called  the  "Fish  Trap,'' just  above  tlio 
bridge,  and  by  sand-bars  and  snags  at  various  places.  The  cost  of  removing  these 
obstructions  can  not  be  esti«aated  very  closely,  as  only  that  portion  from  Baldwin  to 
Perkin's  Lake  was  surveyed  during  low  water. 

The  sand  bars  are  very  numerous,  and  experience  on  other  rivers  of  a  similar  char- 
acter has  shown  that  such  localities  can  only  be  permanently  improved  by  locks  and 
4ams  at  an  expense  which  the  commerce  of  the  Kaskaskia  would  never  jifstify.    The 
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removal  of  the  snags  aud  drift,  howeyery  would  clear  .up  a  channel  in  which  there 
wonld  be  a  minimam  depth  of  3  feet  at  all  except  very  low  stages  of  the  river,  The 
*^  Fish  Trap  "  mentioned  consist^  of  heavy  stakes  driven  aontes  the  river  during  low 
water  by  fishermen  for  the  purpose  of  holding  nets. 

To  remove  this  obstruction,  together  with  the  drift  and  snags,  from  a  channel  75 
feet  wide  between  Baldwin  Bri&e  to  New  Athens,  would  require  the  services  of  a 
party  equipped  for  that  purpose  for  about  two  months,  at  a  cost  of  ^,400. 

There  is  at  present  no  commerce  on  this  part  of  tho  river,  but  its  improvement 
would  furnish  an  outlet  for  large  Quantities  of  wood  and  timber,  and  after  the  im- 
provement of  the  river  below  would  render  it  possible  for  small  steamboats  to  carry 
a  large  amount  of  freight  between  various  points  on  tho  river  and  New  Athens,  Evana- 
ville,  and  Chester. 

Very  respectfully,  your  obedient  sevant. 

C.  D.  Lamb, 
A$9i$tami  Engineer. 
MaJ.  A.  M.  Miliar,  < 

Corps  of  Engineera,  U,  8,  A. 


^ 
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IMPROVEMENT  OF  THE  MISSISSIPPI  BIVEB  BETWEEN  THE  DE8  MOINES 
BAPIDS  AND  THE  MOUTH  OP  THE  ILLINOIS  BIVEB. 


REPORT  OF  CAPTAIN  B,  H.  RUFFNER,  CORPS  OF  ENOINEER&,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 


United  States  Engineer  Office, 

Quirunfy  Illj  July  7, 1888. 

Sib  :  I  have  the  honor  to  render  the  following  report  of  operations 
for  the  fiscal  year  ending  Jane  30,  1888,  in  the  improvement  of  the 
Mississippi  Biver  between  the  Des  Moines  Rapids  and  the.moath  of  the 
Illinois  River. 

united  states  tow-boat  coal  BLUFF  AND  PLANT. 

This  fleet  was  engaged  Jaly  1, 1887,  under  my  personal  charge,  in  con- 
Btracting  works  of  contraction  in  the  vicinity  of  Cap  An  Gris.  Brash 
was  cat  by  United  States  laborers,  rock  obtained  at  Grafton  under  con- 
tract, and  the  work  done  by  hired  laborers  paid  and  subsisted  by  the 
XJnited  States.  During  the  last  week  of  June  a  dam  about  1,600  feet 
long  was  begun  to  connect  Island  500  with  the  Illinois  shore.  This 
work  was  executed  ander  difficulty,  for  the  water  fell  continually,  and 
access  to  the  line  of  the  dam  was  tedious,  and  finally  became  impossible 
except  by  too  long  a  transfer  of  material  to  render  it  economical ;  so 
work  was  suspended  near  the  end  of  July,  when  the  dam  was  about 
three-fourths  completed.  The  water  remained  low  during  the  rest  of 
the  season  and  it  was  not  practicable  to  complete  it.  It  should  have 
been  finished  early  this  spring,  but  as  there  were  no  funds  on  hand  this 
could  not  be  done,  and  doubtless  much  of  the  unfinished  work  has  been 
injured  or  destroyed.  The  following  amounts  of  material  were  placed 
in  this  dam  after  July  1 :  4,627  cubic  yards  of  rock,  3,762  cubic  yards  of 
brash ;  total,  8,389  cubic  yards  of  material. 

Upon  the  dam  connecting  Islands  500  and  501  there  was  placed  enough 
rock  to  fill  a  hole  caused  by  settlement,  167  cubic  yards  of  rock. 

To  finish  the  shore  protection  on  Island  500,  begun  and  nearly  com- 
pleted before  July  1,  there  were  used  365  cubic  yards  of  rock. 

The  shore  protection  of  the  concave  bend  at  Gap  Au  Gris,  on  the 
Missouri  shore,  of  which  1.086  linear  feet  had  been  laid,  was  extended 
to  a  total  distance  of  3,392  leet,  and  consumed  2,375  cubic  yards  of  rock ; 
1,339  cubic  yards  of  brush ;  total,  3,714  cubic  yards  of  material  in  this 
fiscal  year. 
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The  completed  ^ork  has  used  6,228  cubic  yards  of  rock  ;  3,927  cubic 
yards  of  brush ;  total,  10,155  cubic  yards  of  material. 

After  August  1  Mr»  J.  E.  Blakcmore  was  placed  in  i^he  x>ositiou  of 
overseer  of  the  fleet  and  remained  as  such  until  near  the  end  of  the  sea- 
son. 

As  the  ^ork  near  Cap  Au  Gris  approached  completion  a  beginning 
was  made  at  Martin's  Landing,  some  5  miles  lower  down,  on  approved 
projected  works  for  that  vicinity.  A  dam  1,225  feet  long,  resting  on  a 
brush  sill  60  feet  wide,  but  composed  entirely  of  rock  above  the  sill,  was 
built  to  connect  Barrack  and  Cuivre  islands.  *  This  dam  rises  to  a  height 
of  6  feet  above  low  water.  It  was  begun  in  August  and  finished  Octo- 
ber 11,  and  consumed  9,951  cubic  yards  of  rock ;  3,322  cubic  yards  of 
brush ;  total,  13,273  cubic  yards  of  material. 

The  head  of  Barrack  Island  was  protected  with  the  usual  mat,  35  to  50 
feet  wide,  well  riprapped,  for  a  distanceof  1,187  feet,  and  there  were  used 
1,646  cubic  yards  of  rock ;  338  cubic  yards  of  brush  ;  total,  1,984  cubic 
yards  of  material. 

While  this  was  being  done  the  head  of  Island  507  was  protected  in  a 
similar  manner  and  for  about  the  same  distance,  using  2,739  cubic  yards 
of  rock  5  1,393  cubic  yards  of  brush ;  total,  4,132  cubic  yards  of  material. 
Both  of  these  islands  were  finished  by  October  22.  To  prevent  a  large 
bar  above  Martin's  Landing  from  moving  further  down  the  river,  a  protec- 
tion 670  feet  long  and  20  feet  wide,  but  only  18  inches  high,  was  built 
across  the  highest  part.  It  is  hoped  this  may  facilitate  deposits  below 
the  protection  and  eventually  a  growth  of  willows.  There  were  used  in 
this  work  1,469  cubic  yards  of  rock ;  799  cubic  yards  of  brush ;  total, 
2,268  cubic  yards  of  material. 

The  final  work  of  the  season  was  the  repairing  and  filling  up  to  stand- 
ard height  Dardenne  Island  Dam,  taking  2,211  cubic  yards  of  rock^  and 
the  repairing  of  the  shore  protection  of  Better's  Island  Tow-head,  and 
the  small  and  long  dams  running  therefrom.  This  consumed  1,583  cu- 
bic yards  of  rock.  Work  closed  hurriedly  November  12,  with  the  ex- 
haustion of  the  appropriation,  and  the  fleet  was  laid  up  in  Hamburg 
Bay,  except  the  Goal  Bluffs  which  was  brought  to  Quincy  Bay.  After 
Juiy  1  the  Goal  Bluff  and  plant  placed  during  the  season  27,134  cubic 
yards  of  rock ;  10,953  cubic  yards  of  brush ;  total,  38,087  cubic  yards 
of  material. 

CONTRACT  WORK. 

Mr.  H.  S.  Brown  flnished  his  contract  for  repairs  of  the  Gilbert  Island 
works  during  July,  1887,  putting  on  third  wingdam  298  cubic  yards  of 
rock  and  213  cubic  yards  of  brush ;  on  main  dam,  903  cubic  yards  of 
rock  and  486  cubic  yards  of  brush;  on  shore  protection  (1,052  feet),  1,370 
cubic  yards  of  rock  and  1,454  cubic  yards  of  brush  ;  total,  4,724  cubic 
yards  of  material. 

Mr.  Brown  carried  out  his  contract  with  fidelity  and  exactness,  and 
placed  altogether  15,163  cubic  yards  of  material  during  the  working 
season  upon  the  various  works  at  Gilbert's  Island.  The  success  of  the 
system  during  the  season  was  marked,  and  no  delay  occurred  anywhere 
within  the  area  dominated  thereby.  It  was  shown  conclusively  that  the 
main  dam  threw  18  inches  of  water  around  the  channel-chute,  and  that 
the  scouring  action  thereof  was  powerful  in  maintaining  the  channel. 
Mr.  A.  J.  Stibolt  was  the  inspector  for  this  contract.  Messrs.  Patterson 
Brothers  finished  the  main  dam  at  Turner's  Island  on  August  2,  using 
1,852  cubic  yards  of  rock ;  2,097  cubic  yards  of  brush ;  total,  3,949  cubic 
j^ards  of  material    This  dam  is  1,880  feet  long,  rests  on  a  brush  sill  60 
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feet  wide,  and  was  built  to  a  height  of  5.5  feet  above  low  water.  The 
shore  protections  are  275  feet  long  by  35  feet  wide,  and  300  feet  long 
by  50  feet  wide. 

The  head  of  Stag  Island  was  then  protected  by  a  mat,  which  was  car- 
ried aroand  to  the  short  but  high  dam  connecting  the  island  with  the 
Missouri  shore,  also  protected  for  a  short  distance.  Dam  610  feet  long; 
crest  10  feet  above  low  water;  mat  60  feet  wide;  protections  200  feet  by 
20  feet  and  450  feet  by  50  feet;  3,201  cubic  yards  of  rock ;  2,559  cubic 
yards  of  brush ;  total,  5,760  cubic  j^ards  of  material. 

This  work  was  finished  September  5,  and  ttie  final  work  was  a  wing- 
dam  from  the  foot  of  Stag  Island  and  extendeil  out  900  feet.  The  height 
at  shore  was  6  feet  above  low  water,  dropping  down  to  3  feet  at  850  feet 
out.  'This  was  finished  on  October  11.  Material  used,  3,926  cubic  yards 
of  rock,  3,066  cubic  yards  of  brush;  total,  6,994  cubic  yards. 

The  Messrs.  Patterson  Brothers  have  executed  their  contract  with 
their  usual  precision  and  energy.  Mr.  J.  C.^McElherne  acted  as  in- 
spector during  this  contract,  and  was  then  placed  in  charge  of  the  Coal 
Blufi: 

Under  proper  authority  bids  were  invited  for  the  construction  of  a 
wingdam  1,800  feet  long  from  the  Missouri  shore  to  the  crest  of  Whit- 
.  ney's  Bar,  some  5  miles  above  Hannibal.  These  bids  were  opened 
August  25  with  this  result : 


Names  and  residences  of  bidders. 

^ * 

H.  S.  Brown,  Qoincy.  Ill 

SidiieyJ.Tmax,  Quincy.  HI 

PaUenion  Bros.,  Keokuk,  Iowa 

Jacob  Richtman,  Foontein  City,  Wis ^ 


2,700  cubic 
yards  brush. 

5,300  cubic 
yards  rock. 

fO.80 
.80 
.82 
.72 

$1.55 
1.60 
1.58 
1.53 

Aggregate. 


110, 375 
10,G40 

10,  fiM 

10.  o:>3 


The  bid  of  Mr.  Bichtman  was  accepted  and  contract  was  entered  into 
with  him.  Work  began  September  15  and  was  pushed  vigorously  to 
completion  on  October  29.  Material  placed,  5,220  cubic  yards  of  rock, 
2,832  cubic  yards  of  brush ;  total,  8,052  cubic  yards. 

Whitney's  Bar  was  one  of  the  worst  spots  on  this  part  of  the  river 
last  season,  and  the  closure  of  the  false  channel  by  the  dam  just  put  in 
will,  I  hope,  help  to  keep  a  proper  channel  depth  in  tlie  main  channel* 
Mr.  A.  J.  Stibolt  acted  as  inspector  under  this  contract.  In  all  67,567 
cubic  yards  of  material  were  placed  in  works  of  construction  by  all  the 
fleets  specified  above  during  the  season  after  July  1. 


HYDRAULIC  DREDGE. 

The  steam  tow-boat  Success^  purchased  as  reported  in  my  last  annual 
report,  and  fitted  up  for  use  as  an  hydraulic  dredge  as  described,  is  now 
ready  for  use.  With  her  three  boilers,  capable  of  furnishing  at  a  high 
pressure  all  the  steam  needed  to  drive  the  12-inch  centrifugal  pump  with 
which  she  is  furnished,  and  also  to  supply  the  force-pump,  steam  holster, 
rigging  for  operating  booms  and  guys,  and  being  at  the  same  time  the 
motor  for  herself  and  fleet  of  boats  bearing  550  linear  feet  of  discharge- 
pipe,  the  whole  machine  should  do  good  and  efficient  work  after  ex- 
lierience  shows  how  to  use  it  to  best  advantage.  The  contractors  for 
the  discharge-pipe  did  not  deliver  the  pipe  until  it  was  too  late  in  the 
season  to  attempt  any  experiments.  The  only  experience  had  thus  fur 
has  been  with  the  pnmp  and  a  short  piece  of  pipe.    It  was  demonstrated. 
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bt>wever,  that  a  dump-scow,  50  yards,  could  be  loaded  with  sand  in  two 
aud  a  half  minutes,  and  as  the  original  intention  only  aimed  at  one-tentb 
of  such  a  delivery  there  seems  nothing  unreasonable  in  hoping  that  snqh 
an  amount,  2,000  cubic  yards,  can  be  dredged  in  twenty-four  hours  aud 
delivered  500  feet  away  from  the  site  of  dredging.  There  being  no  funds 
on  hand  no  experiments  were  made  in  this  spring.  The  fleet  of  decked 
flat-boats  to  carry  the  discharge-pipe,  contracted  for  last  spring,  were 
delivered  in  August,  and  will  serve  the  purpose  admirably  for  which 
they  were  intended. 

The  extremely  Jow  stage  of  the  water  made  a  call  for  dredging  tem- 
porary channels  come  from  the  navigation  interests  in  July.  The  ISuc- 
cess  and  the  big  dipper  dredge  worked  on  the  crossing  known  as  Lone 
Tree,  a  few  miles  above  Quincy.  For  the  greater  part  of  three  weeks 
this  attempt  to  dredge  a  cut  through  the  sand  continued,  and  was  An- 
ally abandoned  as  a  failure.  Compelled  to  work  down-stream,  the 
dredge  was  not  able  to  t^ke  away  the  sand  as  quickly  as  the  current 
would  bring  it  down,  and  could  never  maintain  what  channel  it  suc- 
ceeded in  digging.  It  is  hoped  that  the  other  method,  hydraulic,  will 
allow  operations  to  be.  conducted  in  the  reverse  direction.  The  dredge, 
placed  at  the  crest  of  the  bar,  will  remove  the  sand  as  it  comes  to  it, 
and  the  sand  flowing  down-stream  and  to  the  hole  or  crater  thus 
dredged  will  necessarily  bring  with  it  the  current,  and  whenever  this 
flow  of  sand  towards  the  dredge  stops  there  will  be  a  channel  through 
the  bar  at  that  place.  The  dredge,  lying  in  deep  water  below  the  bar, 
can  not  be  grounded,  nor  need  it  move  up-stream  aa  long  as  the  sand 
flows  down  to  it.  When  it  does  move  up-stream  it  will  be  when  so 
much  sand  has  been  excavated  that  no  danger  of  grounding  exists.  If 
an  extra  current  is  excited  across  the  bar  at  the  site  of  dredging,  by 
the  act  of  dredging,  then  the  deep  water  below  the  bar  furnishes  a  place 
of  deposit  for  the  extra  scour,  and  the  channel  is  the  more  rapidly  es- 
tablished. The  season  of  1887  was  remarkable  as  the  most  prolonged 
season  of  low  water  since  the  United  States  began  the  work  pf  im- 
provement in  this  section.  The  water  fell  slowly,  however,  and  the 
channel  was  well  established  and  of  full  depth.  The  usual  class  of 
passenger  boats  continued  at  work  during  the  season. 

The  least  depth  in  the  channel  between  Keokuk  and  the  mouth  of 
the  Illinois  Eiver  was  3  feet  9  inches,  but  in  many  places  the  channel 
was  shifting,  insecure,  crooked,  or  undeflned.  As  a  general  rule  nearly 
the  same  depth  was  found  throughout  the  district,  except  that  perhaps 
there  were  a  few  inches  less  water  above  Quincy  than  below  it.  Ex- 
treme low- water  mark  was  reached  by  the  Quincy  Gauge,  and  for  one 
day  a  tenth  or  so  less  than  the  low  water  of  1864.  No  greater  channel 
depth  was  noted  through  the  improved  portions  of  the  river  than 
through  those  not  touched.  Again,  on  the  other  hand  no  markedly 
bad  places  were  developed  until  near  the  end  of  the  season,  the  uni- 
versal pilot  testimony  being  that  "  one  part  of  the  river  is  about  as  good 
as  another."  It  is  noteworthy  that  the  Diamond  Jo  line  of  boats  man- 
aged to  run  all  the  season  without  serious  delay,  and  certainly  did  not 
find  any  particular  place  worse  than  another.  This  line  of  boats  made 
no  special  complaint  during  the  season,  and  did  not  ask  for  assistance 
of  any  kind  at  any  time.  If  the  channel  could  be  confined  to  reason- 
able limits  through  the  markedly  sandy  portions  of  the  river,  and  at  a 
falling  stage  the  cutting  process  be  assisted  at  the  right  time  and  place, 
all  the  interests  of  navigation  would  be  secured.  But  it  is  more  evi- 
dent to  me  each  year  that  new  and  rapid  methods  of  dredging  are  of 
more  value  to  this  section  of  the  river  than  anything  else  can  be,  lay- 
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ing  aside  all  qaestions  as  to  the  ultimate  success  of  auy  system  of  per- 
manent improvement.  I  repeat  that  it  is  discouraging  if  not  utterly 
hopeless  to  attempt  to  cany  on  a  system  of  permanent  improvement 
on  the  contraction  system  alone,  under  the  present  experience  as  to 
amounts  appropriated  for  this  portion  of  the  river  and  the  times  when 
given. 

The  spring  of  1888  has  been  noted  for  the  highest  flood  recorded  here 
since  1851.  The  gauge  read  19.1  feet  above  the  low  water  of  1864.  All 
the  levees  of  this  region  were  broken  in  many  places.  Great  damage 
v^  caused  by  the  overflow  of  large  areas  of  laud.  The  levees  were 
neither  high  enough  nor  strong  enough  to  meet  the  exigency. 

ESTIMATE  FOB  J889-'90. 

To  continue  the  work  as  planned  out  for  permanent  improvement,  I 
^OQld  select  such  of  the  permanent  works  as  are  most  needed  to  pro- 
^'de  resting  placies  for  the  movable  sands  above  and  below  them,  and 
^(  the  same  time  most  desirable  to  limit  the  range  of  movement  of  the 
iow.iirater  channeL    These,  and  the  largest  and  most  important  island 
^hute-dams,  I  would  construct  at  once,  and  would  proceed  at  the  same 
^in©  to  gain  control  of  the  worst  sand-bars  by  beginning  during  high 
^^ter  to  pump  them  away  from  the  main  bed  of  the  river  to  the  island 
chutes  or  behind  wing-dams.    As  the  water  fell  I  would  facilitate  the 
<^<^tting  of  the  low-water  channel  in  its  propeir  location  through  each 
bar,  piling  up  tiie  sand  at  some  point  where  it  would  not  get  into  the 
"^er-bed  again.    Every  such  dredging  would  then  be  in  the  nature  of 
*  permanent  improvement.    To  do  this  well  would  require  effective 
n^^chmes,  and  I  would  aim  to  secure  them  partly  by  experiment  with 
oor  own  machines,  but  principally  by  contract,  inviting  the  application  of 
n^^  methods  and  machines  on  certain  portions  of  the  river.    The  two 
fl^Ufit  go  together.    There  must  be  receptacles  for  the  dredged  material 
^  keep  it  from  going  back  into  the  river,  and  these  receptacles  must 
^  such  as  to  contract  the  low-water  bed,  and  there  must  be  machines 
^^pable  of  moving,  cheaply,  large  amounts  of  sand  out  of  the  river-bed, 
^^d  of  depositing  this  sand  at  a  higher  level  not  far  away.    My  esti- 
mate woald  therefore  be  subdivided  into — 

^nnanent  works $500,000 

l^redging  and  dredging-machiues 100,000 

Total 600.  OOC 

Money  statement 

July  1, 1887,  amount  available |19,:M9.1i4 

Jaly  1, 18^,  amount  expended  daring  fiscal  year,  exolasive  of  liabilities 
ontetanding  July  1, 1887 19,022.89 

Jnly  1, 1888,  balance  Available 327.05 

Amoantappropriatedby  act  of  August  11,  1888 200,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 200, 327. 05 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  204, 000.  00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

Very  respectfully,  your  obedient  servant, 

E.   H.  EUFFNER, 

Captain  of  Engineers. 
To  the  Ohief  of  Engineebs,  XJ.  S.  A. 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa>shington,  D.  C,  October  5, 1887. 

Sir  :  The  inclosed  commanication  to  this  office  from  Capt.  E.  H.  Raff- 
ner.  Corps  of  Engineers,  dated  August  19, 1886,  submitting  project  for 
the  improvement  of  the  Mississippi  River  between  the  Des  Moines 
Rapids  and  the  mouth  of  the  Illinois  River,  with  the  indorsements  of 
this  office  and  of  the  Secretary  of  War  thereon,  is  transmitted  for  the 
information  of  the  Board  of  Engineers  constituted  by  Special  Orders 
No.  77,  Headquarters  Corps  of  Engineers,'dated  October  4, 1887,  of  which 
you  are  the  presiding  officer. 

It  is  desired  that  the  Board  give  the  subject  careful  scrutiny  and 
consideration,  and  with  this  view  it  is  authorized  to  call  upon  Captain 
Ruffner  for  any  Information  he  may  possess  or  may  be  obtainable 
through  his  office  bearing  upon  the  subject  and  tending  to  its  elucida- 
tion, or,  if  deemed  advisable,  the  Board  may  request  his  attendance  in 
person. 

Finally,  it  is  desired  that  the  Board  submit  a  specific  project  for  the 
improvement  of  the  reach  of  river  in  question. 

i'he  accompanying  papers  bearing  upon  the  subject  are  transmitted 
for  the  information  of  the  Board. 

By  command  of  Briglidier-General  Dnane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Major  of  Engin€er9. 

Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers. 


report  of  board  of  engineers. 

October  24,  1887. 

General:  The  Board  of  Engineer  Officers  appointed  by  Special  Or- 
ders No.  77,  dated  Headquarters  Corps  of  Engineers,  United  States 
Army,  Washington,  D.  C,  October  4,  1887,  "to  consider  and  report  upon 
the  improvements  of  the  Mississippi  River  from  Des  Moines  Bapids  to 
the  mouth  of  the  Illinois  River,"  would  respectfully  submit  the  follow- 
ing report: 

The  Board  met  at  Quinc^^,  III.,  on  the  19th  of  October,  1887,  pursuant 
to  the  call  of  the  senior  member,  all  the  members,  the  recorder,  and 
Capt.  E.  U.  Rufi'ner,  Corps  of  Engineers,  being  present.  On  the  after- 
noon of  the  same  day  they  took  the  United  States  steam-boat  Success 
and  proceeded  up  the  river  as  far  as  Canton,  and  thence  down  the  river 
to  the  mouth  of  the  Illinois,  traveling  only  by  daylight,  and  carefully 
examining  the  works  of  improvement  completed  or  in  progress. 

The  instructions  of  the  Board  direct  a  consideration  of  certain  matters 
presented  by  Cai)t.  E.  H.  Rutfner,  in  a  project  submitt.ed  to  the  Chief 
of  Engineers,  under  date  of  August  19,  1886,  ''for  the  continuation  of 
improvement  of  the  Mississippi  River  between  the  Des  Moines  Bapids 
and  the  mouth  of  the  Illinois  River."  The  Board  is  also  directed  to 
"submit  a  specific  project  for  the  improvement  of  the  reach  of  river  in 
gueation.^ 


-fl.< 
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Three  points  are  considered  in  the  letter  of  Captaiu  Ruffner.  The 
first  is  a  proposition  that  he  be  authorized  to  build  a  suction  dredge-boat 
for  use  in  his  district.  On  this  lio  action  is  necessary,  asta  suction 
dredge  has  already  been  built,  with  tbe  sanction  of  tlio  Chief  of  En- 
gineers, by  placing  a  12-inch  centrifugal  pump,  with  suitable  driving 
and  priming  engines,  on  the  United  States  steam-boat  Success, 

The  second  point  is  a  proposition  from  Captain  Euftner  that  he  be 
aotborized  to  operate  the  dredge  during  low  water  on  such  bars  as  may 
prove  troublesome,  for  the  purpose  of  giving  temporary  relief  to  navi- 
gation. Work  of  this  nature  has  always  been  a  part  of  the  system  of 
improvement  heretofore  carried  out  on  the  Upi>er  Mississippi,  and  tem- 
porary channels  have  been  cut  at  many  points  with  varying  success. 
While  the  members  of  the  Board  believe  that  mere  dredging  will  hardly 
ever  be  permanently  successful  in  a  river-bed  whose  principal  charac- 
teristic is  moving  sand,  they  nevertheless  recommend  the  approval  of 
Captain  Rnffner's  proposition,  because,  under  existing  arrangements, 
the  work  of  dredging  will  cost  comparatively  little,  and  in  many  cases 
it  may  give  temporarily  most  beneficial  results.  In  any  event  the  moral 
eftect  of  the  effort  to  assist  navigation  will  be  favorable,  even  if  the  ef- 
fort itself  should  prove  a  failure.  On  account  of  a  delay  in  obtaining 
the  necessary  apparatus  for  transporting  the  spoil  the  suction  dredge 
has  not  yet  been  tested  in  actual  work  on  a  bar,  but  Captain  Ruffner 
exhibited  the  working  of  the  pump  with  a  short  piece  of  discharge  pipe 
and  the  result  was  exceedingly  satisfactory. 

The  third  point  is  a  recommendation  that  the  main  work  in  this  dis- 
trict be  limited  to  the*  maintenance  of  existing  dams  and  dikes  and  to  . 
dredging,  and  that  no  new  work  of  permanent  improvement  be  under- 
taken except  in  very  limited  quantity  at  localities  where  bad  bars  are 
developed  or  excessive  caving  occur  or  a  regulation  of  the  channel  is 
necessary.  In  the  same  connection  Captain  Ruffner  recommends  that 
"any  further  definite  plan  of  entire  and  ultimate  contraction  of  the 
J^ver  to  a  fixed  width,  with  protection  of  all  caving  banks  and  islands, 
should  be  suspended  for  the  present  or  entirely  abandoned,  etc.^  To 
^js,  as  an  engineering  proposition,  the  Board  are  decidedly  opposed, 
"^Jng  a  unit  in  favor  of  the  permanent  improvement  of  the  navigation 
^  the  Upper  Mississippi  to  the  full  extent  of  the  available  funds.  If 
Congress  only  appropriates  enough  money  to  keep  up  the  existing 
dams  and  dikes,  it  is  evident  that  new  work  can  only  be  undertaken  by 
^j^glectiiig  old  work,  but  even  under  such  circumstances  the  Board 
*"ink  that  it  will  often  be  wiser  to  start  new  works  rather  than  keep 
^.P  old  ones,  as  the  entire  destruction  of  the  latter  is  practically  impos- 
J^ble,  and  they  will  usually  exert  a  beneficial  influence  even  if  cut  down 
J?  low  water  or  below  it.  It  should  be  noted,  however,  that  the  excep- 
J'ons  named  by  Captain  Ruffner  cover  all  the  cases  that  are  likely  to  be 
^jfen  iu  hand  for  many  years  to  come,  unless  Congress  is  more  liberal 
^ith  fnture  appropriations  than  it  has  been  with  past  ones ;  if,  however, 
^we  should  be  money  available  for  new  work,  under  a  definite  plan  of 
permanent  improvement,  the  Board  is  unanimous  iu  the  opinion  that  it 
''"Oald  be  undertaken,  and  the  class  of  new  work  cited  by  Captain  Ruff- 
ner should  certainly  be  the  first  to  receive  attention-  Such  work  is 
Similar  to  that  heretofore  carried  out,  and  is  in  accord  with  the  general 
•  system  of  improvement  inaugurated  on  this  stretch  of  river  by  Major 
"^rquhar  in  1879,  with  the  sanction  of  the  Board  of  Engineers,"on  low- 
^^ter  navigation  of  the  Mississippi  River,  and  continued  by  his  suc- 
<*88or8.  The^reat  majority  of  the  works  thus  far  built  in  this  section 
^^  the  river  have  had  a  decidedly  beneficial  influence,  and  many  bad 
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places  have  beeu  radically  improved,  it  often  hap  pens  that  the  good 
effect  of  works  of  closure  and  contraction  are  not  fully  developed  till 
after  the  lapse  of  considerable  time,- and  many  of  the  works  that  we  ex- 
apiined  are  too  recent  to  fully  show  the  desired  results;  but  out  of  the 
number  that  came  under  our  notice  there  were  only  two  or  three  con- 
cerning which  we  can  express  any  doubt,  and  evep  in  these  cases  we  do 
not  fedi  that  we  are  sufficiently  acquainted  with  local  conditions  to  criti- 
cise the  judgment  of  the  officers  who  have  been  in  local  charge.  As  a 
general  proposition,  we  are  prepared  to  maintain  that  the  expenditure 
of  Government  funds  in  this  district  has  been  wisely  made,  and  that 
any  errors  of  judgment  which  may  have  been  developed  by  time  are 
such  as  are  natural  in  an  untried  field.  Among  the  former  bad  places 
that  have  been  greatly  improved  we  would  mention  Warsaw,  Gregory's 
Landing,  Howard's,  Quincy,  Hannibal,  Gilbert's  Island,  Louisiana,  Slim 
Island,  Turner's  and  Bolter's  Island,  the  majority  of  which  had  for 
years  an  unenviable  notoriety  in  the  river  trade.  At  two  of  the  points 
mentioued  some  difficulty  has  been  experienced  since  work  of  improve- 
ment was  carried  out,  but  such  difficulty  was  temporary,  and  under  the 
circumstances  can  not  be  considered  as  an  evidence  of  a  failure  of  the 
system  of  improvement  heretofore  followed. 

In  view  of  these  facts  the  Board,  while  fully  concurring  in  the  recom- 
mendation that  dredges  be  used  for  furnishing  temporary  relief  and  for 
securing  more  promptly  the  desired  results  from  works  of  permanent 
improvement,  can  not  concur  in  the  suggestion  that  the  method  of  im- 
provement by  contraction  be  entirely  abandoned,  regardless  of  the 
amount  of  funds  available.  On  the  contrary,  they  are  of  the  opinion, 
judging  fi*om  the  results  of  the  work  already  done,  that  the  metliod  of 
contraction  alid  regulating  by  dams  and  dikes  promises  the  best  solu- 
tion of  the  problem  of  the  permanent  improvement  of  this  district  of 
the  Mississippi  Biver. 

The  Board  are  instructed  tosubmita^^specificprojecffortheimprove- 
ment  of  the  Mississippi  Biver  between  Keokuk  and  the  mouth  of  the 
Illinois  Biver.  In  187S-'79  a  detailed  survey  of  the  river  was  made 
under  Major  Farquhar's  direction,  and  on  the  basis  of  this  survey  a 
system  of  improvement  was  adopted,  and  a  theoretical  channel  covering 
the  entire  stretch  was  laid  down  on  the  maps;  approximate  estimates 
of  cost  of  a  permanent  improvement  were  also  made.  The  system 
adopted  was  that  of  concentration ;  and  this  system  has  since  received 
the  approval  of  the  War  Department,  of  the  Board  of  Engineers  on 
the  Improvement  of  the  Low- water  Navigation  of  the  Mississippi  Biver, 
and  of  the  Mississippi  Biver  Commission.  It  being  evident  that  the 
detailed  consecutive  plan  would  be  liable  to  many  alterations,  due  to 
changes  of  the  river  and  to  experience  gained  as  the  work  progressed, 
the  officers  in  charge  have  been  led  from  year  to  year  to  substitute  for 
the  general  plan  indicated  above  projects  for  work  on  detached  por- 
tions of  the  river,  the  points  selected  being  those  which  were,  for  the 
time  being  or  permanently,  the  greatest  obstructions  to  navigation. 
All  such  projects  have  been  based  on  the  same  general  approv^  sys- 
tem of  improvement,  and  each  as  presented  has  received  the  sanction 
of  the  proper  authorities.  This  general  system  has  consisted  in  the  use 
of  brush,  piles,  gravel,  and  rock  in-shore  protections,  dikes  and  dams 
for  the  purpose  of  protecting  caving  banks,  collecting  and  retaining 
sand  and  other  material,  forming  new  low-water  banks,  and  gradually 
reducing  the  river  to  a  uniform  channel  of  such  low- water  width  as  to 
give  promise  of  maintaining  a  sufficient  depth  for  the  purposes  of 
navigation. 
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The  general  principles  which  guided  Major  Farqahar  in  laying  out 
the  proposed  channel,  as  shown  on  the  maps  of  his  survey,  are  those 
usually  accepted  by  engineers  for  works  of  river  improvement  of  this 
character,  and  as  such  have  been  followed  by  his  successors.  But  the 
lines  laid  down  have  never  been  officially  adopted,  and  therefore  the 
officers  in  charge  have  never  considered  themselves  as  bound  to  conform 
to  them  in  detail,  and  they  have  built  on  these  lines  or  not  as  local 
circumstances  seemed  to  i-equire.  • 

It  would  therefore  appear  that  while  the  general  system  of  work,  and 
the  detailed  work  on  detached  portions,  have  been  formally  approved, 
no  complete  and  consecutive  plan  for  the  improvement  of  the  whole  of 
this  stretch  of  river  has  ever  been  officially  aclopted. 

A  **  specific  project '^  for  the  improvement  of  the  reach  of  river  in 
qa^tion  must  include  a  consecutive  plan,  defining  by  exact  lines  the 
limits  of  the  channel  that  ought,  if  possible,  to  be  obtained  and  main- 
tained, and  it  is  the  opinion  of  the  Board  that  such  a  plan  is  a  necessity 
as  a  guide  for  future  work.    The  gentle  slope  of  the  river,  abundant 
supply  of  water,  movable  bottom,  and  excessive  width,  all  combine  to 
give  the  engineer  great  latitude  in  choosing  a  channel,  and  unusual 
pro8(>ects  of  success  in  maintaining  it  when  once  created.    But  it  is  evi- 
dent that  to  define  such  a  channel  over  a  length  of  122  miles  of  river  re- 
quires detailed  local  knowledge  of  regimen  and  character  of  bed  and 
bauks  and  location  of  channels,  that  can  not  be  acquired  by  a  Board  of 
Engineers  Officers  whose  time  is  more  than  occupied  in  the  care  of  their 
extended  districts.    It  is  therefore  the  judgment  of  the  Board  that  as 
soon  as  practical  a  consecutive  plan  of  the  desired  low-water  channel  of 
the  river  should  be  prepared  upon  maps  of  large  scale  by  the  engineer 
officer  in  local  charge.    The  preparation  of  a  new  plan,  rather  than  the 
fonnikl  adoption  of  that  prepared  in  1879,  is  recommended,  to  the  end 
that  the  experience  of  the  past  seven  or  eight  years  may  be  utilized. 
Whether  it  is  the  duty  of  this  Board  to  pass  upon  the  plan  when  it  may 
be  presented  it  is  not  in  their  province  to  determine. 

Any  consecutive  plan  which  may  be  prepared  in  accordance  with  the 
aboTe recommendation  will  largely  be  based  upon  the  present  condition 
of  the  bed  and  channel  of  the.  river,  and  yet  it  may  confidently  be  ex- 
pected that  great  changes  will  take  place  before  the  plan  can  be  carried 
oat,  which  changes  may  call  for  modifications  of  the  plan  itself.  Not- 
withstanding this  e:^ectatiou,  it  is  thought  proper  and  for  the  good  of 
tiie  work  that  a  general  consecutive  plan,  showing  the  outlines  of  the 
proposed  channel,  should  be  formally  approved  by  the  proper  authority, 
and  that  it  should  be  adhered  to,  excepting  in  cases  where  specitic  au- 
thority is  granted  for  a  change  of  plan. 

Thegeneral  system  of  work  heretofore  carried  out  for  the  permanent 
improvement  of  this  section  of  the  Mississippi  River— that  is,  concen- 
tration and  regulating  by  means  of  dams,  dikes,  and  shore  protection— 
shoold  be  continued,  whenever  funds  are  available  for  such  work ;  and, 
as  an  auxiliary  to  such  work  of  permanent  improvement,  the  dredges 
now  available  should  be  used  for  giving  temporary  relief  and  for  as- 
sisting in  the  formation  of  permanent  low- water  channels. 
.  If  funds  are  available  for  work  of  permanent  improvement  before  the 
oonsecutivfe  plan  heretofore  mentioned  can  be  presented  and  considered, 
work  should  not  therefore  be  delayed,  but  should  continue  as  hereto- 
fore under  projects  for  detached  portions.  In  selecting  points  for  im- 
provement under  such  special  projects,  or  under  the  general  consecutive 
plan,  those  should  first  be  chosen  at  which  the  greatest  interference  with 
navigation  is  experienced  or  threatened.     At  points  where  the  channel 
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is  at  present  comparatively  good  and  permanent  no  attempt  to  coufo 
to  the  standard  channel  should  be  made  till  other  portions  of  the  ri^ 
are  under  control. 

In  laying  out  a  low- water  channel,  easy  curves,  passing  into  revei 
curves,  should  be  adopted,  and  as  far  as  possible  the  thread  of  the  ri\ 
at  high  and  low  water  should  be  made  to  coincide  whenever  this  c 
be  done  without  materially  shortening  the  low-water  channel. 

The  width  of  the  low- water  channel  must  be  regulated  by  slope,  cunt 
discharge,  and  loSal  circumstances,  but  it  is  believed  tbat  it  should  ne^ 
exceed  12,000  feet.  The  height  of  the  dams  should  be  that  of  medh 
water,  thus  bringing  them  into  play  before  the  low  water  stage  is  reaeh< 
Jhe  proper  final  widtH  of  channel  and  height  of  dams  and  dikes  bei 
to  a  certain  extent  a  question  of  experiment,  their  construction  shot 
be  gradual. 

All  duplicate  channels  and  island  chutes,  outside  of  the  propog 
final  channel,  should  be  closed  by  dams. 

As  far  as  possible  all  pushing  dikes  and  spurs  should  be  on  the  conv 
side,  so  as  to  throw  the  channel  into  the  bends,  and  all  caving  banks 
the  final  channel,  or  of  shores  which  are  liable  at  high  water  to  funii 
obstructing  material,  should  be  revetted. 

The  examination  which  the  Board  has  just  made  of  the  Missis8i[ 
River  from  Keokuk  to  Saint  Louis  has  forcibly  impressed  upon  th( 
the  importance  of  extending  the  district  which  now  terminates  at  t 
mouth  of  the  Illinois  so  as  to  include  the  stretch  between  the  mout 
of  the  Illinois  and  Missouri  rivers.  The  physical  characteristics  oft 
part  of  the  Mississippi  are  identical  with  those  of  the  river  above  1 
mouth  of  the  Illinois,  whilst  they  are  wholly  different  from  those  of  1 
river  between  the  mouths  of  the  Missouri  and  Ohio,  with  which  t 
stretch  of  river  is  officially  connected.  The  plant  and  method  of  trc 
ment  used  on  the  district  from  Keokuk  to  Grafton  is  exactly  adap 
to  the  river  between  Grafton  and  the  mouth  of  thejidissouri,  while 
reverse  is  the  case  with  the  plant  and  method  of  treatment  used  bel 
the  same  point.  Under  these  circumstances  the  Board  believe  that 
interests  of  the  work  would  be  best  subserved  by  the  transfer  her 
suggested. 
Respectfully  submitted. 

Wm.  E.  Merrill, 
Lieut  CoL  of  Engineers,  JBvt  CoLj  U.  S,  A 

A.  Mackenzie, 

Major  of  Ungineen 
A.  M.  Miller, 

Major  of  Engineeri 
Wm.  E.  Graighill, 
Second  Limit,  of  Engineers^  Recorder 

The  Chief  of  Engineers,  U.  S.  A. 


ri 
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IMPaOVEMENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  klVER  BE- 
TWEEN SAINT  PAUL  AND  DES  MOINES  RAPIDS,  INCLUDING  IMPROVE- 
MENT8  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS— OPERAT- 
ING  AND  CARE  OF  THE  DES  MOINES  RAPIDS  CANAL. 


atPORT  OF  MAJOR  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
WITS  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 


IMPROVEMENTS. 


L  Upper  Mississippi  River,  operatioos  of 

snag-boatd  and  dredge-boats. 
2.  MiniBsippi   River   from   Des   Moines 

Bapids   to    mouth    of    the    Illinois 

River. 
3L  KisBissippi  River  from  Saint  Paol  to 

Des  Hoinee  Rapids. 
i.  Dee  Moines  Hapids,  Mississippi  River. 


5.  Operating    and    care  of   Dos  Moines 

Rapidu  Canal. 

6.  Dry-dock  at  Des  Moines  Rapids  Canal. 

7.  Ice-harbor  at  Dubuque,  Iowa. 

8.  Harbors  of  refuge  on  Lake  Popiu,  at 

Lake  City,  MinncHota. 

9.  Harbors  of.  rofni^o  on  Lake  Popin,  at 

Stockholm,  Wisconsin. 


United  States  Engineer  Office, 

Bock  Island,  III,  July  5,  1888. 

Genbbal.:  I  have  the  honor  to  transmit  berevvitU  the  annual  reports 
^pon  the  works  in  my  charge  daring  the  fiscal  year  ending  June  30, 

1888. 

Very  respectfally,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers, 

TSie  Chief  op  Engineers,  IT.  S.  A. 


Y  I. 

OPERATIONS  OF  SNAG-BOATS  IN  IMPROVEMENT  OF   UPPEH  MISSISSIPPI 

EIVER. 

The  work  covered  by  this  appropriation  is  the  removal  of  snags, 
J^k8,and  other  obstructions ;  the  cntting  and  pnlliiig  back  of  over- 
hanging trees,  the  clearing  of  shcM-es,  the  searching  for  and  marking  of 
new  channels,  assisting  stranded  ooats  and  barges,  surveys  and  exaiui- 
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iiations  in  connection  with  new  improvements,  and  for  facilitating  navi- 
gation through  bridges,  inspection  and  repair  of  existing  works,  forma- 
tion of  temporary  or  permanent  channels  through  obstructing  bars,  and 
in  general  in  benefiting  commerce  by  aiding  existing  navigation  and 
assisting  in  the  permanent  improvement  of  the  Upper  Mississippi. 

The  plant  used  in  connection  with  this  work  is  the  snag-boats  and 
dredges.  At  times,  when  the  plant  is  no^  required  in  connection  with 
this  sx>ecial  work,  it  is  used  under  general  or  special  appropriations  for 
work  of  permanent  construction. 

The  details  of  work  accomplished  during  the  past  fiscal  year,  as  well 
as  much  statistical  information,  are  given  in  the  appended  reports  of 
Assistant  Engineer  0.  W.  Durham. 

It  appears  to  be  generally  admitted  that  the  preservation  of  the  navi- 
gation of  the  Upi)er  Mississippi  is  a  necessity  in  the  interest  of  cheap 
freight  rates  and  for  the  benefit  of  the  general  public ;  and,  in  consider- 
ing the  importance  of  such  work  and  the  amount  of  good  resulting 
therefrom,  it  seems  proper  to  consider  all  freight  affected  by  river  com- 
petition rather  than  the  amount  of  freight  actually  carried  on  the  river. 
In  connection  with  this  subject  I  would  refer  to  figures  given  in  former 
annual  reports,  which  show  that  the  saving  in  cost  of  transportation  by 
river  as  compared  with  transportation  by  rail,  considering  only  freight 
carried  by  river,  will  amount  in  one  year  to  as  great  a  sum  as  has  been 
expended  to  date  for  the  improvement  of  navigation  between  Saint 
Paul  and  the  Des  Moines  Eapids,  a  distance  of  over  50O  miles.  If 
amounts  equal  to  the  actual  saving  in  cost  of  transportation,  due  to  the 
existence  of  the  river  in  its  natural  condition,  were  applied  to  its  im- 
provement for  a  few  years,  a  permanent,  easily  navigable,  low-water 
channel  could  be  est^iblished.  The  average  expenditure  for  the  improve- 
ment of  the  Upper  Mississippi  during  the  past  ten  years  has  been  less 
than  5  per  cent,  of  the  annual  credit  due  the  river  as  saving  to  interests 
of  navigation,  considering  only  freight  actually  moved  by  the  river. 
As  improvements  are  carried  out  the  amount  of  saving  increases. 

There  was  but  the  sum  of  $4,588.63  available  for  the  work  of  the  snag- 
boats  at  the  beginning  of  the  fiscal  year,  and  it  was  necessary  to  make 
a  small  allotment  from  the  general  appropriation. 

In  July  and  parts  of  August  and  September,  1887,  the  snag-boat 
General  Barnard  was  engaged  in  the  work  of  removing  snags  between 
Saint  Paul  and  the  mouth  of  the  Missouri.  When  not  so  employed,  the 
boat  was  either  out  of  commission  or  in  use  as  a  tow-boat  in  connection 
with  construction  work.  The  system  of  using  the  snag-boat  as  quarters 
and  transferring  the  crew  to  construction  duty,  during  a  portion  of  the 
year,  after  necessary  snagging  trips  have  been  made,  has  worked  ad- 
mirably, resulting  not  only  ir)  efficient  and  economical  construction 
work  but  also  in  keeping  up,  at  but  slight  cost,  the  crew  organizatiou 
and  in  being  prepared  at  all  times  for  any  snagging  or  similar  work 
which  may  be  called  for  in  an  emergency.  October  9,  1887,  the  Bar- 
nard was  laid  up  for  the  winter  in  the  canal  at  Keokuk.  In  J  une,  1888, 
the  boat  was  taken  to  Fountain  City,  Wis. 

The  snag-boat  J.  G,  Parke  was  in  use  during  past  year  as  a  tender  to 
United  States  dredge,  in  connection  with  the  construction  of  a  "  harbor 
of  refuge  on  Lake  Pepin,  at  Lake  City,  Minn.'' 

A  circular  letter,  dated  Office  Chief  of  Engineers,  April  25,  1888, 
called  attention  to  the  necessity  of  establishing  uniform  high-water 
grade  lines  upon  certain  rivers  over  which  bridges  are,  or  maybe,  con- 
structed under  authority  of  Congress ;  and  directed  that  the  necessary 
information  for  establishing  such  grades  be  obtained.    The  very  high 
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stage  of  water  occurring  on  tbe  Upper  Mississippi  in  May,  1888,  made 
tbe  time  a  favorable  one  for  establisbiug  bigh- water  marks  and  beucbes 
along  tbe  river,  and  a  party  was  sent  into  tbe  field  for  tbis  purpose. 
The  work  was  carried  on  under  appropriation  for  "  improving  Missi8sip)>i 
Kiver  between  Saint  Paul  and  Des  Moines  Rapids,"  between  Saint  Paul 
and  Keokuk,  and  nuder  appropriation  for  "  improving  Upper  Missis- 
sippi Eiver,''  between  Keokuk  and  tbe  moutb  of  tbe  Missouri  River. 
High- water  marks  were  established  at  all  cities  and  towns  and  cut  in 
the  piers  of  tbe  various  bridges.    Tbe  operations  of  tbe  party  are  set 
forth  in  tbe  appended  report  of  Assistant  Engineer  C.  VV.  Durham. 
The  results  accomplished  and  recommendations  regarding  the  proposed 
grade  line  will  be  made  the  subject  of  a  special  report,  to  be  submitted 
•at  a  later  day. 

Tbe  most  serious  jobstructions  to  navigation  on  the  Upper  Mississippi 
are  the  many  bridges  over  it.    There  are  now  twenty-one  bridges  be- 
tween Saint  Paul  and  Saint  Louis  and  about  as  many  more  are  author- 
ized.   All  of  these  bridges  cause  delay,  and  the  passage  of  n)any  is  far 
from  being  safe  or  convenient.    Much  work  has  been  done  under  section 
8  of  the  river  and  harbor  act  of  July  6, 1884;  but  some  of  tbe  work  was  not 
properly  done,  more  thought  apparently  being  given  to  tbe  question  of 
cost  than  that  of  safety  and  ease  of  navigation.    As  a  rule,  willingness  is 
expressed  by  bridge  companies  to  do  work  and  make  changes  when  ex- 
perience shows  the  same  to  be  necessary ;  but  the  work  is  so  much  in 
the  nature  of  experiment,  and  changes  are  made  so  deliberately,  that 
they  8cem  intended  for  future  rather  than  present  interests  of  naviga- 
tion.   Additional  legislation  is  much  desired  which  will  fix  more  defi- 
nitely upon  bridge  companies  responsibility  for  the  expense  attending 
delays  and  injury  resulting  from'  failure  to  make  approaches  to  and  pas- 
age  through  or  under  bridges  safe  and  convenient;  and  also  which 
iU  fix  penalties  for  delay  in  carrying  out  necessary  work.    It  is  also 
most  desirable  that  there  be  enacted  a  general  bridge  law  for  the  Upper 
MlBsisdppi,  containing  all  the  reasonable  restrictions  demanded  by  the 
interests  of  navigation,  and  prohibiting  tbe  construction  of  all  bridges 
eicept  in  accordance  with  such  law.    Such  a  law  should  be  substituted 
for  the  many  acts  now  in  force  but  not  yet  taken  advantage  of. 

He  work  of  the  snag  and  dredge  boats  is  an  important  one,  furnish- 
ing immediate  results  and  benefiting  especially  present  interests  of  nav- 
igation. 

From  the  nature  of  this  work,  it  is  impracticable  to  carry  it  out  by 
contract. 
As  stated  in  my  last  three  annual  reports — 


To  carry  on  this  work  properly,  including  tbe  operation  of  a  dredge, 
would  cost  approximately  $30,000  per  year,  and,  in  my  opinion,  tiie 
work  should  be  placed  on  the  same  footing  as  the  canals  now  operated 
by  the  Government  in  accordance  with  the  provisions  of  the  act  of  Con- 
gress of  March  3,  1881. 

An  appropriation  of  $30,000  is  recommended  for  tbe  next  fiscal  year. 
This  estimate  is  based  on  necessary  operating  expenses  and  can  not  be 
reduced  without  affecting  efficiency  of  work. 

ENa  88 ^93 
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ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  2,  18fi7 |9( 

By  allotment  from  appropriation  of  Jnly  25,  1868 2^ 

By  allotment  from  appropriation  of  18G9 - .'^ 

By  act  approved — 

Jnly  11,  1870 36 

March  3,1871 42 

June  10, 1872 42 

March  3,  1873 25 

Jnne23,  1874 25 

March  3,1875 25i 

AugUBt  14,  1876 3C 

Juno  18,  1878 45 

March  3,  1879 21 

Juno  14,  1880 1 5 

March  3,  1881 ^ 

By  act  passed  An j^st  2,  1882 ^ 

By  act  approved  Augnst  5,  1886 ^ 

Total • 524 

Money  statement. 

July  1,  1887,  amount  available $4,588 

Julv  1,  18S8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 2,677 

July  1,  1988,  balance  available 1,911 

Amount  appropriated  by  act  of  August  11,  1888 25,000 

Amount  available  for  fiscal'  year  ending  June  30,  1889 26, 911 


\ 


Amount  that  can  be  profitably  expended  in  fi^al  year  ending  June  30. 1890    30, 00( 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  w.  durham,  assistant  enginber. 

United  States  Engineer  Office, 
Rock  Ulandy  ///.,  July  1,  18t 

Major  :  I  have  the  honor  to  present  my  Annual  Report  on  improving  Upper  Mi 
sippi  River  for  the  fiscal  year  ending  June  30,  1888,  together  with  some  statistit 
commerce  and  navigation. 

operations  of  snag-boat  general  BARNARD. 

Details  of  operations  of  the  Barnard  prior  to  July  1,  1887,  were  given  in  my 
Annual  Report.  On  that  date  the  Barnard  was  at  work  at  Whitney's  Bar,  aboi 
miles  below  Quincy,  III.  Arrived  at  Keokuk  on  evening  of  July  2.  From 
point  she  preceded  up  river,  removing  obstructions  on  the  way,  and  reached  I 
man's  Landing  July  14.  Taking  a  tow  of  barge*  at  this  point  she  went  oi 
river,  arriving  at  Fountain  City  on  July  17.  At  fountain  City  the  barges  were 
and  she  arrived  at  Saint  Paul  July  19.  During  the  remainder  of  the  month  obs 
tions  were  removed  from  the  river  between  Saint  Paul  and  Fountain  City.  Oi 
trip  above  mentioned  work  in  removing  snags,  leaning  trees,  etc.,  was  performed 
near  Whitney's  Bar,  Marion  City,  Cottonwood  Island,  Canton,  Island  414,  and  C 
Landing  below  Keokuk  ;  and  between  that  point  and  Saint  Paul,  at  or  near  D< 
I^laud,  Shokokon,  Sauerwein's  Bend,  Burlington,  Henderson  River,  Benton  Isl 
Thieves  Island,  Edwards  River,  Port  Louisa,  Hershey  Boom,  Sabula,  Santa  F6, 
old's,  Green  Island,  Gordon's  Ferry,  Nine  Mile  Island,  Maquoketa  Slough,  McMil 
Island,  Wyalnsing,  Picayune  Chute,  Dresbach  Island,  West  Newton,  Pine  It 
Bend,  Beet  Slough,  Crat's Island,  Red  Wing,  Diamond  Bluff,  Newport,  and  Merri 
From  August  1  to  10  the  Barnard  was  out  of  commission,  lying  near  Chimney  ] 
and  being  used  as  quarters  for  men  employed  in  construction  of  dams  and  shore 
tections.  The  river  becoming  low  and  many  snags  reported,  it  was  decided  to  n 
SDother  BDaggiDg  trip.    The  boat  left  for  below  August  10,  arriving  at  Saint  I 
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(fnihe  20th.  Returning  from  that  point  on  tho  22d,  she  arrived  at  Fool  tain  City 
Stipteti/ber  11  and  lay  np.  On  this  trip  work  was  performed  at  or  near  Richmond, 
La  Crusse,  Picaynno  Chute,  Turkey  River,  Sand  rrairie,  Dark  Slough,  Cordova, 
Fort  Louisa,  Edwards  River,  New  Boston,  Benton  Island,  Burlington,  Nigger  Chute, 
Lone  Tree  Prairie,  Cottonwood  Island,  Qaincy,  Fahius  Island,  Blackbird  Island, 
Hickory  Chute,  Enterprise  Island,  Mason  Chute,  Piasa  Island,  Squaw  Island,  Hatchet 
Cbnte,  Point  Landing,  McCann's,  Two  Branch  Island,  Hat  island.  Stag  Island, 
Sterling,  Hamburg,  Mosier^s,  Tisdale  Towhead,  Bay  Island,  Amaranth  Island,  Hick- 
cryCbute,  Hannibal,  Turtle  Island,  Whitney's,  Bludsoe's,  Burlington  Island,  Keiths- 
burgh  Bridge,  Dark  Slough,  Royal  Arch,  Maquoketa  Slough,  Bunker  Chute,  Glen 
Hayen,  Clayton,  and  Wvalusing.  From  September  12  to  26  the  Barnard  was  out  of 
eommission,  lying  near*  Fountain  City.  From  September  27  to  October  13  she  was 
employed  on  work  of  construction  in  vicinity  of  Alma,  in  towing  rock  from  Fountain 
City.  October  13  and  14,  towed  fleet  to  Heytman's  Landing.  October  15  to  29  lay 
vpat  Heytnian*s  Landing.  October  30  to  November  4,  made  a  tripto  Lake  City  and 
bronght  down  six  dump-boats,  which  were  placed  in  harbor  at  Hoytman's.  On 
November  9  was  laid  up  in  canal  above  Keokuk,  where  she  remained  during  the 
winter.  The  river  being  so  high  in  the  spring  of  1888,  it  was  not  considered  advan- 
Ugeons  to  put  her  in  commission  for  snagging  purposes ;  but  early  in  Juno  she  came 
oat  of  winter  quarters  and  proceeded  to  Fountain  City,  Wis.,  where  she  was  laid 
opandiued  as  quarters  for  men  employed  on  the  work  in  that  vicinity. 

SmmargofoperationB  of  inag-hoat  General  Barnard  for  fiscal  year  ending  June  30,  1888. 

Snags  removed 232 

Leaoing  trees  pulled  back.... 29 

LeauiDg  trees  felled  and  removed 853 

Wrecks  removed 3 

Miles  ran 5,536 

Tlie  Barnard  was  in  snagging  commission  during  the  fiscal  year  fifty-six  days. 

Expenditure  during  fiscal  year  on  enag-hoat  General  Barnard. 

From  8aiut  Paul  to  Dcs  Moines  Rapids  appropriation $5, 742. 63 

From  Upper  Mississippi  River  appropriation 2,285.88 

Total 8,028.51 


OPERATIONS  OF  SNAG-BOAT  J.   O.   PARKR. 

The  snag-boat  J.  G.  Parke  was  used  in  1887  in  connection  with  dredge  Phanix  in 
tbe  congtructiou  of  breakwater  at  Lake  City,  Minn. 

.1  ?aye  in  my  report  for  1884  a  summary  of  the  snag-boat  service  on  the  Upper  Mis- 
^ippi  River  from  18f>8  to  1884,  inclusive  (calendar  years).  Tliere  follows  a  table 
■bowing  the  work  of  the  Barnard  during  the  seasons  of  1885,  1886,  and  1887. 

roring  Upper  Mississippi  Bitter.    Summary  of  operations  of  snag-hoais  from  1885  to 

1887,  inclusive  {calendar  years). 


^*ar. 

Snag-boat 

Snafus 
remove<l. 

LeftniDe 

trees  felled 

and 

retDoved. 

Leaning; 

trees 
ituiled 
back. 

Sfcim- 

buatH,  etc., 

asaiHted. 

Mi1c8 
run. 

Remarks. 

^*^.... 

Bftrnard .. 
Barnard .. 

Bftmard  .. 

45 
165 

341 

378 
676 

1.485 

8 
14 

44 

1,829 
2,101 

7,779 

Only  forty  days  in  nnap- 
ginj;rouimis.sion  oiiao- 
count  of  la<:k  of  funds. 

Only  thirty  Bovon  daynia 
8ua:r^inp  couinuHHion. 
Jianiard  repaired  in 
winterat  Dubuqtio  and 
J.  0.  Parke  at  liock 
Trtland. 

Wrecks  removed,  throe. 
In  snagRinjj  coramU- 
sion  fifty-six  days. 

1 
1 

Total,  lft«>-'OT- 
ToUl,  1868-'84 

6Sl 
4.875 

2.539 
».6U 

60 
434 

-2     11.709 
129     65, 033 

Gn 

1 

ind    total. 

5,426 

32,183 

500 

1 

131 

76,742 

-^^ 
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In  addition  to  above,  the  Barnard  in  1881,  in  Cnivre  River,  palled  94  snaei 
impending  trees,  and  cut  and  removed  13,485  trees.  ^ 


and  30 


KIYKR  NOTES. 

DoriD^  the  spring  and  early  snmmer  of  1887  the  river  wasAt  a  fair  boating  stage, 
bat  no  hi^h  water  oconrred.  By  the  latter  part  of  Jane  it  had  fallen  to  a  low  stage 
and  remained  nnnsuaiiy  low  daring  the  remainder  of  the  season  from  Saint  Paal  to 
the  moath  of  the  Missoari.  In  Angast,  at  many  points  for  several  dflorSf  the  gauges 
showed  less  than  1  foot  above  low  water  of  1864.  The  river  below  Keoknk  was  in 
bad  condition,  in  fact  much  worse  than  the  river  above,  so  that  the  regular  Keokok 
and  Saint  Louis  line  packets  were  obli^d  to  stop  rynning.  Above  Keokok,  except 
at  a  few  points,  the  boats  had  little  difficulty,  and  packets  went  through  to  Saint 
Paul  during  the  entire  season.  The  extreme  low  water  made  apparent  the  advan- 
tages of  the  improvements  already  completed  at^many  points,  and  especially  in  that 
portion  of  the  river  between  Saint  Paul  and  Hasting  at  Beef  Slough,  Crooked  Slough, 
Betsy  Slouch,  and  other  localities.  In  1888  the  nver  has  continued  high  to  preseot 
date.  In  April  and  May  it  attained  a  height  at  some  points  greater  thui  that  of  1880 
and  1881,  both  very  high- water  years. 

I  give  a  list  of  channel  depths,  in  feet,  on  some  of  the  worst  bars  at  the  low-water 
period  of  1887 :  Frenchman's,  3 ;  Pig's  Eye,  4 ;  Red  Rock,  3 ;  Merrimac,  3.5 ;  Robin- 
son's, 3.5:  Island  No.  15,  4 ;  Nininger  Slough,  3.5;  Read's  landing  (below),  3.5;  Wa- 
basha, 3.3 ;  Beef  Slouffh,  3.5 ;  West  Newton,  3 ;  Fountain  Citv,  3.5 ;  Wild's,  4 j  Winona 
(above),  4 ;  Winona  (below),  3.3 ;  Eastmoor,  3.5 ;  Richmond,  3.5 ;  Dakota,  3.S ;  Dres- 
bach,  4 ;  Root  River,  4 ;  Crooked  Slough,  3.5 ;  Galena  River,  3 ;  Bellevne,  4 ;  Keller's, 
4 ;  Hershey  Boom,  3 ;  Muscatine,  3.5 ;  Thieves  Island,  3.5 ;  Skunk  River,  4 ;  Shoko- 
kon  (foot),  4 ;  Island  No.  385,  3.5 ;  Pontoosac,  3.5 ;  Devil's  Island,  3.5 ;  La  Grange 
(below),  4 ;  Lone  Tree,  4 ;  Fabius  Island,  3.5 :  Marion  City,  3.3 ;  Whitney's,  3^5 ;  Tur- 
tle Island,  4 ;  Cincinnati  Landing,  4 ;  Red's  Landing,  3.5 ;  Sterling  Island,  4. 

STATISTICS  OF  COMMERCE  AND  NAYIOATION. 

Lumber. — The  most  important  business  connected  with  the  navigation  of  the  Upper 
Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade,  which  gave  em- 
ployment in  1887  to  about  100  ratt-boats,  valued  at  $750,000.  Between  Saint  Paul  and 
Saint  Louis  74  saw-miUs  were  operated  by  63  wholesale  lumber  firms,  having  an  in- 
vested capital  of  $35,000,000.  Their  manufactures  in  1887  were :  Lumber,  988,361,094 
feet  B.  M. ;  shingles,  363,239,750.  In  addition  to  the  manufacturers  there  are  large 
numbers  of  retail  or  distributing  firms  scattered  along  the  river.  The  business  of 
1887  was  not  as  large  as  in  some  former  years,  owing  to  low  water. 

Steam-hoaU  and  freight — The  ]principal  steam-boat  lines  on  the  Upper  Mississippi 
River  are  the  Saint  Louis  and  Saint  Paul  Packet  Company,  the  Diamond  Jo  Line,  and 
the  Eagle  Packet  Company.  There  are  also  manjf  independent  boats  carrying  freight 
and  passengers.  During  1887  the  amount  of  freight  carried  was  1,352,638  tons,  and 
the  number  of  passengers  carried,  including  those  of  ferry  and  excursion  boats,  was 
about  800,000. 


Statement  of  amount  of  freight  received  and  shipped  from  Saint  Louis  by  the  Upper 

•fPP*  f^  fi^^  years. 


1887. 

1886. 

1885. 

1884. 

1883. 

Seceived........ .................  a.... ........... 

Tons. 
182,400 
36,170 

Tons. 
140.880 
40,190 

Tons. 
117,445 
48,206 

Tons. 
129,895. 
43,110 

Tons. 
126,330 
00,020 

ShivDed 

Total 

168,570 

187,070 

165^740 

173,005 

186,350 

1887. 

Steam-boats  and  barges  from  Upper  Mississippi  arrived  at  Saint  Louis 1, 106 

Tons  of  lumber  and  logs  received  at  Saint  Louis  from  Upper  Mississippi  River 

by  raft 213,166 

Steam-boats  and  barges  departed  from  Saint  Louis  for  Upper  Mississippi  River      1, 076 
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of  Iwm^ber^  Io^«i  eto.,  o<  Saini  Louis  from  Upper  Mistissippi  during  1886  and 

1887. 


ArUeles. 


W1ul«-piae  himb«r Feet.. 

CfiHon-wood  lumber do.... 

Total i.do... 

Shinglwi Number.. 

Tathe....: do.... 

PiekeU do 

Total do.... 


1887. 


136, 490,  OM 
6.436,000 


142.936,066 


70,870,735 

43,034,705 

448,060 


U3, 853, 600 


1881. 


124«  154, 170 
8,925,500 


128,079.670 


48, 483, 000 

37,154.600 

862.330 


86,499,930 


£eee^to  and  al^pmenU  ofJUmr^  grain,  and  proviiions  by  Upper  Mieaieaippi  Biver  hoaU  in 

1887.— Port  of  Saint  Louie. 


Fkmr. 

Wheat 

Com. 

OaU. 

Rye. 

Barley. 

Pork. 

Hama. 

MeaU. 

Lard. 

Heodpti 

05^706 
1,567 

Bush. 
680,605 

BuMh. 
180,505 
435 

457, 520 
1,420 

Bush. 
9,965 

Biuh, 
16,291 

BbU. 

685 

82 

Lbg. 

47,600 
30,388 

Lbt. 
91. 510 
10. 614 

Lbt. 

28,980 

Sb^BUBU 

29,484 

Total 

07,275 

689,505 

t 

181,030 

458,940 

9,965 

16,291 

767 

77,988 

108, 124 

58,444 

The  following  table  affords  a  oomparatiye  view  of  the  relative  amonnt  of  naviga- 
tion at  varions  localities  on  the  Upper  Mississippi  River  for  the  last  three  years: 

Statement  of  eteamerSf  bargee,  and  rafte  paeeing  various  bridges. 


Loeality  of  bridge. 


HMtbfB.... 

Wiioiift 

laCrosM... 

StboS 

CUatflD 

Bock  Island. 

Burliai 

Keok 


agtoa. 

uk..., 
Qoincy. .... 
HinulMl.. 
LoeiiUBa. 


Steam-boaU. 


1887. 


805 
4,300 
4,213 
6,088 
3,049 
2.753 
2,660 
1,658 
1,618 
1,969 
1,551 
1,036 


1886. 


820 
4,576 
4.847 
4,766 
1.912 
2,993 
2,893 
1,558 
1,380 
1,708 
1,515 
1,082 


188& 


1,009 
5,126 
4,775 
3.561 
2,180 
2.631 
2.331 
1,562 
1,711 
1,509 
2,135 
1,092 


Bargea. 


1887. 


971 
1,600 

578 
1,107 

(*) 
6.M) 
271 
312 
808 
829 
516 
494 


1886. 


909 
974 
587 
1,221 
1,110 
623. 
139 
312 
398 
770 
494 
463 


1885. 


1,316 

848 
175 
62Q 
934 
618 
153 
319 
1,538 
602 
458 
374 


Rafts. 

1887. 

1886. 

26 

25 

1,100 

1,860 

1,451 

1.485 

841 

728 

(*) 

t23 

t564 

t543 

774 

784 

291 

(*) 

244 

229 

311 

291 

(*) 

n 

98 

96 

1885. 


4 

1,973 
1,797 

882 

(*) 
t313 

747 

(*) 
237 
298 

(*) 
98 


*iro  record. 


t  Partial  record. 


Customs  revenue  and  tonnage  for  the  year  ending  December  31,  1887. 


8aiBtUiaJa,Mo.*. 
^^uiiagtoD,  Iowa . 
Dnbaqoe,  Iowa... 
UCroaw,  Wia... 

6ilena.I]] 

Sttat  Paiil,Hiii]i 


Total 


Port 


Collections. 


♦1,414,747.99 

15.45 

1, 193. 67 

8.U1 

1.00 

875,  027.  51 


2, 290, 993.  63 


Tonnage 


146. 178.  54 
6, 175.  82 
4,312.44 
4, 195.  64 
8, 005.  20 
3, 287.  88 


107, 155. 58 


*  Only  a  part  of  the  Saint  Louis  statement  applicable. 


Vessels. 


243 
51 
20 
51 
24 
41 


430 
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IntenMl  revenue  for  the  year  ending  December  31, 1887. 


Ditiriot 

Office. 

Amount 

liinnMote 

Sftint  Paul 

$S4e.53l& 

Second  WlBconaiii 

Iffadiaon 

373.75^ 

Tbinllowa 

Daboqae 

Bmiineton 

182;  55^ 

Fourth  Iowa........ 

9(U,&1:2 

Fifth  lUinoia 

Peoria 

16.418.40^ 

AamniM 

18^425.897: 

**ftO*  "S"'^  •...••...•..•......•«••...«. 

List  e/icrecks  between  Saint  Louia  and  Saint  Paul  which  are  or  nuiy  become  obitruetioni 

to  navigation. 


Name. 

Place. 

• 

Name. 

Place. 

Baltimore 

In  bar  at  Montgomery's  Tow- 
head,  f 

In  bar  at  Montgomery's  Tow« 
head. 

In  bar  at  Montgomery's  Tow- 
head. 

Head  of  Sawyer  Bend. 

In  orossine  below  Madison,  HI. 

Opposite  Madi«)on,  111. 

Below  mouth  of  Wood  River. 

At  iftonth  of  Wood  River. 

Foot  of  Maple  Island. 

Foot  of  Alton  Inland. 

Opposite  Wilson's  Island. 

Below  Piasa  Chnte. 

Below  Jersev  Landing. 

Half  way    between  Missonri 
Point  and  second  ravine  be- 
low  Grafton. 

In  chute  between  Island  521 
and  iHlawi  522. 

In  chute  between  Island  521 
and  Island  522. 

In  chute   between    Island  521 
and  Island  522. 

Head  of  Iowa  Island. 

Opposite  Martin's  Landing. 

Carrol's  Field. 

Head  of  island  500. 

Below  foot  of  Thomas  Chute. 

In  bar  abreast  of  Island  465. 

Banco 

At  tlie  bank  just  above  slaof^ 
ter-hoose  below  ClarksviUe. 

Opposite  creek  above  Clarki 
Tille,  in  mid-stream. 

Near  head  of  Atlss  Island. 

Near  head  of  Atlas  Island. 

Above  Mnndy's  Landing. 

Opposite  Hannibal. 

Below  La  Grange. 

In  Brownsville  Chate. 

Below  Fort  Madison. 

Altona 

Badger  SUte 

Cornelia 

"■"•fc"  ...... .... 

Unknown  

AUas 

Denmark 

Dubnqne 

Dictator 

Lucy  May 

Brownsville  .... 

Wyman  X 

Prairie  Bird  ... 

Pike 

Dr.  Franklin... 
Baree 

Barge 

America 

Keindeer 

Barge ......  ..... 

Unknown  

Unknown 

Unknown 

Flat-boat 

Barge.....  ....  .. 

One  milo  above    Kolthsburi 

Bridge. 
On  point  (main  shore)  in  san 

bar  opposite  Sinope. 
Foot  of  Maquoketa  Chute. 
Above  Clayton. 
Below  BriU'a    Laadinp,    nei 

shore. 
Below    Britt's  Landing,    ne 

shore. 
In  crossing  above  Brownsvill 

Wis. 
Head  of  Picayune  Island. 
On  shore  opposite  Dakota. 
Above  Winona. 

Hei  man ...... 

Archer 

Menominee .... 
Lady  Franklin.. 
Banre 

Bnterpdse 

Chapman 

Barge 

■*"■  6" ........... 

Barge... 

J.W.WiUon  ... 
Areo 

Golden  Eagle 

MoUieMcPike... 
Sarah  Ann . . 

Bari?0. 

Above  Diamond  Blaff  (midd 

crossing),  onshora 
Mouth  of    Big   River   (abo^ 

Smith's  Landing). 

Barff6 

Highland  Mary.. 
Ferry-boat 

Locatione  of  rocks  which  are  or  may  become  obetructione  to  navigation. 


At  the  chain  above  Saint  Louis. 

In  Piasa  Chute. 

Piasa  Dam. 

Below  Salt  River. 

In  channel  opposite  foot  of  Island  420. 

Below  La  Grange. 

Near  shore  above  La  Grange. 

In  crossing  at  Gregory's  Landing. 

At  Des  Moines  Rapid's. 

At  Devil's  Island,  above  Nanvoo.  In  the  crossing. 

Rock  bottom  above  Nauvoo  Landing. 

At  Pontoosao  and  foot  of  Dallas  Chute. 

In  main  river  opposite  and  below  Dallas. 

Above  BurUngtxjn,  at  Drew's  Prairie. 

On  head  of  Otter  Island  and  above. 


At  and  below  Oqnawka. 

Itolow  New  Boston,  extending  from  Illinois  shoi 

Below  Keithsburgh,  in  main  river  and  at  foot 

chute. 
Above  Muscatine. 
At  Fairport. 
At  Montpelior; 
First  island  below  Bnffiftlo. 
Near  shore  at  Buffalo. 
At  Horse  Island. 
At  Rock  Island  Rapids. 
In  crossing  below  Cordova  (may  be  gravel). 
Above  Reed's  Landing,  foot  of  "Lake  Pepin. 
Bowlder  reef  below  Diamond  Bluff. 
At  Grey  Cloud. 


Very  respectfally,  your  obedient  servant, 


Msj.  A.  Mackenzie, 

Corps  of  Engineers^  U.  S.  A. 


C.  W.  Durham, 
Assistant  Engineer, 
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report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Eocklalandj  111.,  June  A,  1888. 

Major  :  I  have  the  honor  io  present  a  preliminary  report  on  the  eBtablishment  of 
hi ^h- water  grade  lines  on  the  Upper  Mississippi  River  from  Saint  Paul  to  the  mouth  of 
the  Missonri  River. 

ESTABLISHING  HIGH-WATBR  GRADES.  \ 

In  accordance  with  your  instructions,  a  party  was  put  in  the  field  on  the  let  of  May, 
18i$r^,  for  the  purpose  of  ascertaining  and  marking,  at  numerous  and  convenient  points 
along  the  river,  authentic  high-water  planes,  as  having  an  important  bearing  upon 
the  location  and  height  of  bridges  to  bo  hereafter  constructed  across  the  Upper  Mis- 
t&lseippi  River.  I  was  also  directed  to  examine  old  bench-marks,  to  establiwh  now 
ones,  toaHCcrtaiu  the  elevations  of  existing  bridges,  and  to  obtain  information  in  gen- 
eral in  regard  to  the  height  and  duration  of  floods,  etc.  ' 

The  party  left  Keokuk  on  the  tow-boat  Furyy  May  2,  and  working  up-stream,  labor- 
ing under  many  disadvantages  from  rain  and  wind,  arrived  at  Saint  Paul  ou  May  14  ; 
thence,  returning  and  performing  such  work  as  was  omitted  on  the  up  trip,  reached 
Keokak  on  May  24.    The  party  was  then  transferred  to  the  snag-boat  J.  G.  Parke^ 
and  made  the  trip  to  Saint  Louis  and  return  by  May  31.    The  very  high  stage  of 
wat-er  prevailing  during  the  time  of  the  work,  it  being  at  some  points  the  highest  of 
receut  years,  was,  on  some  accounts,  advantageous:  but  there  were  many  drawbacks 
ftttached  to  it,  the  diflSculty  of  finding  onr  old  bencu-marks,  mostof  which  were  snb- 
merjjed,  being  the  chief  of  them.    At  most  of  the  cities,  towns,  and  landings,  which 
art?  geuerally  located  on  high  ground,  no  difiiculty  was  experienced  in  roferriug  the 
high-watermarks  to  onr  line  of  levels  by  means  of  the  old  bench-marks;  but  even  at 
some  of  these  places  no  bench-marks  al>ove  water  were  in  existence,  and  new  ones, 
of  arhitrary  elevations,  were  established,  to  which  the  high-wat<*r  marks  were  rc- 
ft'iml,  and  whickit  is  expected  to  connect  with  our  level  lines  at  an  early  date.  •  •    • 
From  Saint  Paul  to  Keokuk,  high-water  and  bench  marks  were  establiHhed  at  Saint 
Paul,  Hastings,  Red  Wing,  Read^  Landing,  Wabasha,  Alma,  Minneiska,  Fonntaiu 
City,  Winona,  La  Crosse  Bridge,  Brownsville,  Bad  Axe,  Lansing,  Lynxville,  Prairie 
•luChieu,  Clayton,  Glen  Haven,  Cassvillo,  Specht's  Fewy,  East  Dubuque,  Dubuque 
Railroad  Bridge,  Dubuque,  Bellevue,  Clinton,  Albany,  Sabula,  Le  Claire,  Fairport, 
Muscatine,  Reithsburgh,  New  Boston,  Oquawka,  Burlington,  Burlington  Bridge,  and 
Fort  Madison. 

From  Keokuk  to  Alton,  hi gh-wat«r  and  bench  marks  were  establiHhed  at  Warsaw, 
Alexandria,  Canton,  La  Grange,  Quincy  Bridge,  Quincy,  Hannibal  Bridge,  Hannibal, 
Gilkrt's  Chute,  Louisiana,  Cterksville,  Ilamburgb,  Hastings  Liinding,  Dixon's 
Landing,  Grafton,  Jersey  Landing,  and  Alton.  The  elevations  of  tlio  bottom  chords 
of  the  draw  or  main  spans  of  all  tiie  bridges  were  also  taken. 

So  many  of  my  high- water  marks  being  referred  to  arbitrary  elevations,  and  there 
being  many  a<1ditioual  points  at  which  it  would  be  desirablo  to  have  high-water 
marks,  which  time,  tbe  high  water  itself,  and  storms  prevented  me  from  establishing, 
and  as  1  expect  during  the  present  working  season  to  supply  tlio  deficiencies  inci- 
dentally while  engaged  on  other  work,  and  thus  obtain  all  the  data  needed  for  a  full 
and  comprehensive  profile  and  discussion  of  the  high-water  grade-lines,  1  postpone 
tbe  submission  of  a  final  report  tintil  later  in  the  season. 

The  cost  of  the  field  work  amounts  to  $1,500.90,  of  which  $1,109.49  was  paid  from 
appropriation  for  **  improving    Mississippi   River  from  Saint  l*aul  to  Des  Moines 
Rapids"  and  $'^1.41  from  appropriation  for  **  improving  Upper  Mississippi  Kivor." 
Very  respectfully,  your  obedient  servant, 

C.    W.    DUKIIAM, 

Assistant  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineer Bf  U,  S»  A. 


V2. 

IMPROVING    MISSISSIPPI    RIVER    FROM    DES    MOINES    RAPIDS   TO   THE 
MOUTH  OF  THE  ILLINOIS  RIVER,  ILLINOIS  AND  MISSOURI. 

In  February,  1888,  the  funds  available  nnd^^r  this  title  of  appropria- 
tion were  temporarily  transferred  to  me  for  disbursenieiit  during  tbe 
absence  on  leave  of  Capt.  E.  H.  Ruffner,  Corps  of  Engineers. 
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Ko  field  work  was  carried  on,  the  only  employes  being  watchmen  car- 
ing for  plant. 

In  April,  1888,  upon  the  return  of  Captain  Euffher  to  duty,  the  bal- 
ance of  funds  was  returned  to  him. 

Money  statement 

r 

February  IG,  1888,  amount  received  from  Capt.  £.  H.  Rafiher,  Corps  of  En- 
gineers   $1,488.39 

Received  from  sale  of  fuel 11.25 

Total 1,499.64 

Amount  expended .'..      $434.05 

April  23,  m88,  amount  transferred  to  Capt.  E.  H.  Ruffner,  Corps 

of  Engineers 1,065.59 

1,499.64 


Y3. 

« 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  SAINT  PAUL  TO   DES 

MOINES  RAPIDS. 

Under  this  head  of  appropriation  are  carried  on  works  for  the  perma- 
nent improvement  of  through  navigation.  These  works,  which  have 
been  fully  descrijjed  in  previous  reports,  consist  in  constructions  of  rock, 
brush,  piles,  and  gravel,  which  close  side  chutes  and  reduce  the  low- 
water  channel  to  a  proper  width,  and  in  the  protection  of  caving  banks. 
The  appropriation  also  provides  for  a  certain  amount  of  dredging  and 
other  temporary  work  for  the  more  immediate  and  rapid  removal  of  ob- 
structions to  navigation. 

During  the  past  fiscal  year  work  of  permanent  improvement  was 
carried  on  under  a  project  submitted  February  11, 1887,  by  days'  labor, 
between  Saint  Paul  and  Hastings,  in  vicinity  of  Crooked  Slough,  be- 
tween Eead's  Landing  and  Winona,  on  Eock  Island  Rapids,  and  be- 
tween Otter  Island  and  Nauvoo,  and  by  contract  between  Homer  and 
Queen's  Bluff,  Guttenberg,  and  Waupeton,  and  Sand  Prairie  and  Sa- 
vanna. Temporary  work  of  dredging,  etc.,  was  carried  out  at  numerous 
points. 

The  details  of  all  this  work  are  given  in  the  appended  reports  of  As- 
sistant Engineer  C.  W.  Durham,  and  United  States  Civil  Engineer  M. 
Meigs.  These  detailed  subreports  are  given  for  the  calendar  year  end- 
ing December  31, 1887,  a  general  description  of  the  operations  of  the 
latter  half  of  the  fiscal  year  being  given  in  separate  reports.  It  is  pro- 
posed to  •follow  this  system  hereafter,  as  it  permits  the  preparation  of 
more  detailed  reports  of  operations  and  cost  than  can  be  hurriedly  pre- 
pared at  the  close  of  a  fiscal  year  while  work  is  actually  in  progress. 

The  only  fund  available  for  work  during  the  past  year  was  the  balance 
remaining  unexpended  from  the  appropriation  of  August  5,  1886,  and 
as  work  was  required  at  numerous  localities,  it  was  impossible  to  oper- 
ate  to  as  great  an  advantage  as  if  larger  allotments  could  have  been 
made ;  but  all  the  work  carried  out  gave  most  beneficial  results,  and 
the  action  of  the  former  work  continued  to  improve  and  deepen  the 
channel  at  points  where  formerly  serious  obstructions  existed. 

The  section  of  the  river  between  Saint  Paul  and  the  mouth  of  the  Saint 
Croix  (Prescott)is  now  well  under  control,  and  plans  and  estimates  have 
been  prepared  for  completing  work  in  this  locality.    Such  work,  it  is  an- 
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ticipated,  will,  if  funds  are  available,  occupy  two  seasons.  The  plans  for 
the  improved  river  above  the  mouth  of  the  Saint  Croix  coutemplate  a 
channel  400  feet  wide  and  6  feet  deep  at  low  water.  The  heightof  dams  is 
such  as  to  secure  the  scouring  effect  of  the  current  at  a  4foot  stage.  The 
width  chosen  is  desirable  for  purposes  of  navigation,  but  it  is  not  certain 
the  same  can  be  maintained.  It  is  anticipated  that  in  portions  of  this 
section,  especially  it«  upper  end,  to  secure  and  maintain  the  full  depth,  a 
further  reduction  of  width  may  ultimately  be  necessary. 

On  sections  of  the  river  below  the  Saint  Croix,  to  secure  uniform  work, 
which  eventually  will  be  a  part  of  a  continued  system,  probable  widths  of 
channel  and  general  plans  have  been  fully  considered, but  no  consecutive 
detailed  plans  or  estimates  have  been  prepared.  The  immediately  neces- 
sary work  on  these  sections  is  detached,  and  projects  are  confined  to  the 
special  localities  where  funds  permit  and  the  necessities  of  commerce  re- 
quire improvements  to  be  carried  out. 

The  project  of  February  11, 1887,  for  the  expenditure  of  the  available 
balance  was  abandoned  in  April,  1888,  and  a  new  project,  covering  a  por- 
tion of  the  balance,  was  submitted  and  approved.  CTntil  additional  funds 
become  available  work  must  be  confined  to  surveys,  repairs,  and  such 
limited  constructions  as  are  imperatively  necessary  and  permissible. 
When  a  new  appropriation  becomes  available,  the  construction  of  closing 
and  spar-dams  and  shore  protections  at  points  where  trouble  is  liable  to 
be  experienced  wiil  be  continued,  as  in  former  seasons. 

SURVEYS  ANB  GAUGES. 

Daring  the  year,  as  heretofore,  a  number  of  gauges  have  been  kept  up 
and  daily  readings  taken. 

Numerous  surveys  and  examinations  were  made  in  connection  with 
constrnction  work. 

On  April  6,  1888,  authority  was  obtained  to  make  a  number  of  sur- 
veys at  points  where  improvements  were  considered  necessary.  A  sur- 
rey from  Fairport  to  Muscatine  was  made  in  April,  1888,  but  other 
surveys  have  been  delayed  by  the  extreme  high  stage  of  the  river.  In 
Jnoe  a  survey  from  Read's  Landing  to  Alma  was  commenced. 

Daring  May  a  party  was  engag^  in  establishing  and  permanently 
marking  high  water  at  various  localities.  This  work  is  referred  to  in 
more  detail  under  title  of  *'  Improving  Upper  Mississippi  River." 

BUOYS  ON  BOCK  ISLAND  BAPIDS. 

During  the  year,  as  heretofore,  buoys  have  been  maintained  on  Rock 
Island  JE^pids  and  have  been  of  great  service  to  the  interest's  of  navi- 
gation. A  full  account  of  this  work  is  given  in  the  report  of  Assistant 
Engineer  C.  W.  Durham. 

SNAG-BOAT. 

A  small  allotment  was  made  from  the  general  appropriation  for  the 
operations  of  the  snag-boat  General  Barnard.  These  operations  are 
described  in  report  for  "Improving  Upper  Mississippi  River." 

FACILITATINa  NAVIGATION  THEOUGn  BRIDGES  OVER  THE  UPPER 
MISSISSIPPI  RIVER,  BETWEEN  SAINT  PAUL  AND  KEOKUK,  UNDER 
SECTION  8,  KIVEB  AND  HARBOB  ACT  OF  JULY  5,   1884. 

Daring  the  past  year  the  Highway  Bridge  at  Dubnqiie,  Iowa,  was 
complete.  This  bridge  was  commenced  without  authority  of  Con^i^ress, 
bofc,  by  act  of  February  21,  1887,  the  construction  was  authorized,  \>to- 
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vided  it  was  decided  by  the  Secretary  of  War  that  the  wagon-bridge 
was  DO  substantial  obstruction  to  navigation.  The  plans  of  the  bridge, 
as  built,  were  approved  by  the  Secretary  of  War.  Some  short  booms, 
connecting  the  piers  of  this  bridge  with  the  Railroad  Bridge,  are  neces- 
sary and  will  be  required. 

A  railroad  bridge  at  Fort  Madison,  Iowa,  built  under  act  of  Congress 
approved  May  25,  1872,  was  also  completed  during  the  year.  A  sheer- 
boom  1,000  feet  long  was  placed  above  the  draw ;  but,  so  far,  this  boom 
has  not  proved  very  effectual  and  must  be  materially  changed.  After 
completion  of  this  bridge  it  was  discovered  that  certain  brackets  for 
carrying  a  wagon- way  projected  over  the  draw-openings  and  endangered 
navigation.  The  bridge  company  have  agreed  to  remove  the  danger  by 
placing  substantial  floating  booms  outside  of  the  long  pier.  This  is  prac- 
ticable without  reducing  the  draw-openings  to  the  limit  prescribed  by 
law. 

Some  difficulty  having  been  experienced  by  rafts  in  ^passing  the  pile 
and  ponton  bridge  at  McGregor,  plans  contemplating  a  change  in  lo- 
cation of  bridge  were  suggested  by  the  owner  of  the  bridge,  and  ap- 
proved by  the  Secretary  of  War.  The  change  is  now  being  made  and 
it  is  thought  the  McGregor  Bridge,  in  it  new  location,  will  be  the  least 
obstructive  of  any  bridge  on  the  Upper  Mississippi. 

The  guard-fence  above  the  Keithburgh  Bridge  was  materially  injured 
by  the  ice  in  the  spring.  Eepairs  were  commenced,  but  delayed  by  high 
water.  An  endeavor  has  been  made  to  have  the  faulty  location,  origin- 
ally given  this  fence  corrected;  but  it  is  not  yet  determined  whether 
or  not  the  bridge  company  will  voluntarily  do  the  desired  work. 

An  additional  boom,  400  feet  in  length,  was  built  for  the  Burlington 
Bridge  during  the  winter ;  but,  at  the  request  of  the  raftsmen,  the  plac- 
ing of  this  boom  has  been  delayed  till  after  the  extreme  high-water 
stage  has  passed  by. 

A  high  bridge  was  completed  at  Saint  Paul  (Robert  Street  Bridge) 
during  the  year.  The  main  span  of  this  bridge  covers  the  entire  chan- 
nel, but  in  other  respects  it  does  not  fully  comply  with  the  law  nuder 
which  it  was  built.  It  does  not,  though,  materially  obstruct  naviga- 
tion. 

Some  work  for  facilitaing  navigation  has  been  carried  out  at  most  of 
the  bridges  between  Saint  Paul  and  Keokuk,  and  in  tjie  majority  of 
cases  navigation  has  been  made  much  easier.  At  some^  points  addi- 
tional work  will  be  required  and  at  others  faults  in  original  construc- 
tion and'local  conditions  render  it  impossible  to  do  much  for  the  inter- 
ests of  navigation  under  present  laws. 

Some  work  is  much  needed  for  rendering  more  safe  the  passage 
through  the  dangerous  bridge  at  Keokuk.  It  is  hoped  that  some  de- 
sired legislation  will  soon  permit  the  necessary  work  to  be  carried  out 
at  this  point. 

During  the  extreme  high  water  of  the  past  .spring  measurements 
have  been  taken  at  most  of  the  bridges  to  determine  accurately  their 
height  above  high  water.  It  is  found  that  for  many  of  the  bridges, 
built  under  laws  which  did  not  require  proper  supervision,  the  heights 
are  not  in  accordance  with  law  or  sufficient  for  purposes  of  navigation  ; 
but,  as  all  the  bridges  referred  to  are  provided  with  draws,  the  height 
is  not  of  as  great  importance  as  in  the  case  of  high  bridges  without  draws. 

COST   OF  WORK. 

During  the  calendar  year  ending  December  31, 1887,  75,381,6  cnbio 
yards  of  material  were  put  into  dams  and  shore  protections  by  contract 
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ala  total  cost  of  $86,369.86, or  $1,144  per  cubic  yard;  122,137  cubic 
yards  of  material  were  put  in  by  days'  labor  and  Government  plant  at 
a  total  cost  of  $123,606.65,  or  $.1012  per  cubic  yard.    The  cost  of  days' 
labor  work  includes  a  charge  of  $17,640.65  for  the  use  of  Government 
plant,  and  also  includes  the  pro6t  to  contractors  for  brush  and  rock,  all 
of  which  was  purchased  by  contract  or  in  open  market.    The  figures 
her«  given  indicate  a  saving  to  the  Government  as  a  result  of  days'  la- 
bor work  of  13.2  cents  per  cubia  yard,  or  in  all,  $16,122.08.    This  sav- 
ing, together  with  the  amount  charged  to  the  works  for  the  use  of  plant, 
amounts  to  $33,762.73,  which  can  1x3  considered  as  a  credit  for  the  year, 
in  connection  with  construction  work,  to  the  general  item  of  cost  of 
plant. 

There  was  an  additional  credit  to  cost  of  plant  in  the  form  of  charge 
against  work  of  dredging  and  buoys,  $888.55.  The  credit  due  to  saving 
on  this  class  of  work,  though  large,  has  not  been  taken  into  account. 

During  the  eight  years  preceding  December  31, 1887, 223,542.83  cubic 
yards  of  material  were  put  in  dams  and  shore  protections  by  contract 
k  a  total  cost  of  $280,989.94,  or  $1,257  per  cubic  yard.  During  the 
same  time  there  were  put  in  by  days'  labor  and  Government  plant 
583,445.88  cubic  yards,  at  a  total  cost  of  $692,635.34,  or  $1,187  per  cubic 
yard.  The  cost  of  days'  labor  work  includes  a  charge  of  $  1 13,52 1.99  for 
the  use  of  Government  plant,  and  also  includes  profit  to  contractors  for 
material  purchased  by  contract  and  in  open'  market.  The  figures  given 
indicate  a  saving  on  field-work,  due  to  the  use  of  Government  plant,  of 
t4(»,841.21,  giving  as  the  actual  credit  to  the  item  of  cost  of  plant,  in  con- 
Dection  with  construction  work,  during  the  eight  years,  of  $154,363.20. 
The  credit  to  plant  for  charges  against  dredging  and  other  work,  not 
considered  in  above  statement,  during  the  eight  years  is  $6,251.15.  The 
saving  in  connection  with  the  use  of  Government  plant  for  this  class 
of  wor^  though  large,  is,  as  in  case  of  calendar  year,  not  considered. 
The  total  exjienditure  for  plant,  including  original  purchase  and  re- 
pair and  care  up  to  December  31,  lS87,  was  $193,889.96.  The  credit  to 
cost  of  plant  resulting  from  charges  made  against  work,  ns  deteriora- 
tion of  plant,  and  included  in  figures  here  given,  amounts  for  dams  and 
shore  protections  and  other  work  as  enumerated  to  $119,773.14,  giving 
38  an  estimated  value  of  plant  to  the  United  States,  December  31, 1887, 
of  $74,116.82.  Deducting  from  this  figure  the  saving  due  to  use  of 
plant,  $40,841.21,  the  actual  cost  of  plant  to  the  United  States  on  De- 
cemher  31,  1887,  is  further  reduced  to  $33,275.61. 

When  the  work  of  permanent  improvement  of  the  Upper  Mississippi 
was  inaugurated  about  nine  years  ago,  it  was  found  tliat  the  building 
up  of  a  plant  by  the  United  States  was  an  absolute  necessity.  There 
were  few  suitable  boats  and  barges  in  the  hands  of  private  i)arties  and 
bat  very  few  contractors  were  able  to  undertake  the  work.  It  is  now  a 
satisfaction  to  know  that  the  large  and  effective  plant  collected  during 
the  past  eight  years  has  been  almost  paid  for  by  the  saving  it  has 
effectai. 

The  comparison  oncost  of  work  carried  out  by  contract  and  by  days' 
labor  is  even  more  favorable  to  the  latter  than  the  figures  given  would 
indicate.  In  deciding  upon  work  to  be  let  by  contract  it  is  necessary 
to^lect  points  where  work  is  concentrated  and  comparatively  definite 
in  character  and  amount,  so  that  proper  specifications  can  be  drawn. 
The  work* carried  out  by  aid  of  Government  plant,  on  tlie  contrary,  is 
nsually  of  the  indefinite  class  determined  on  as  circumstances  require; 
often  it  is  in  the  nature  of  repairs  and  small  in  amount  in  any  one  lo- 
cality; often  widely  scattered,  requiring  frequent  moving  of  large  fieets 
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and  towiug  of  material  long  distances  under  disadvantageons  circam- 
stances. 

Material,  such  as  rock  and  brush,  has  in  the  past  been  purchased  at 
times  by  formal  contract,  but  as  a  rule  in  open  market  by  informal  agree- 
ment with  all  parties  desiring  to  fbrnish  material  at  reasonable  rates. 
The  latter  method  has  proved  most  advantageous  both  as  regards  price 
and  rate  of  delivery.  The  economy  of  work  requires  not  only  that  ma- 
terial be  obtained  at  reasonable  rates  but  that  it  be  furnished  promptly 
and  in  such  quantities  as  will  keep  working  parties  fully  employed,  and 
prevent  expensive  delays.  Experience  has  shown  that  to  secure  such 
supplies  arrangement's  for  delivery  must  be  made  with  a  number  of 
parties  at  numerous  points,  and  that,  in  estimating  probable  rate  of  de- 
livery, all  promises  must  be  discounted. 

As  furnishing  evidence  of  the  advantage  of  purchases  of  material  in 
open  market  under  informal  agreement  the  foUowing  examples  are 
given :  "^ 

Between  Saint  Paul  and  Hastings,  previous  to  1884,  all  rock  was  pmr- 
chased  in  open  market  at  rates,  depending  on  locality  and  difficulty  of 
quarrying,  varying  from  69  to  63.3  cents  per  cubic  yard  loaded  on  United 
States  barges.  In  1884  bids  were  received  for  furnishing  10,000  cubic 
yards  of  rock  on  barges,  prices  offered  ranging  from  69  to  74^  cents. 
The  bids  were  all  rejected  and  rock  was  purchased  in  open  market  of 
the  same  parties  at  rates  of  from  52.7  to  58  cents  per  cubic  yard.  In 
1885  bids  were  again  received,  the  lowest  price  offered,  considering  tow, 
being  61^  cents;  other  bids  ranged  from  87  cents  to  $1.75.  All  bids 
were  rejected  and  rock  was  purchased  in  open  market  at  convenient 
points  at  57  and  58  cents  per  cubic  yard.  Since  1885  the  making  of 
formal  contracts  for  rock  on  the  upper  portion  of  the  river  has  not  been 
attempted,  stone  having  been  purchased  in  open  market  at  prices  rang- 
ing as  a  rule  .from  529  to  57  cents  per  cubic  yard. 

At  Stockholm,  on  Lake  Pepin,  the  pric^  paid  for  rock  put  in  cribs 
under  formal  contract  was  $1  per  cubic  yard.  For  the  w&rk  at  Lake 
City,  under  similar  circumstances,  a  large  amount  of  rock  was  purchased 
on  barged  at  rates  of  from  63  to  68  cents  per  cubic  yard,  and  some  rock 
was  delivered  on  barges  at  the  work  at  prices  ranging  from  53  to  63 
cents.  Allowing  a  liberal  cost  for  towing  and  piaciug  in  cribs,  the  open 
market  figures  are  much  lower  than  the  contract. 

Rock  was  purchased  in  open  market  at  Alma,  Wis.,  in  1882  at  the 
rate  of  73.8  cents  per  cubic  yard,  aud  in  1884  at  the  rate  of  65  cents, 
loaded  on  barges.  Bids  were  received  in  1887  for  rock  on  bank  at  Alma, 
the  prices  offered  ranging  from  80  cents  to  $1.25.  All  were  rejected  and 
rock  was  purchased  at  the  same  point  at  a  rate  of  73.7  cents  on  barges. 

In  1884  10,000  cubic  yards  of  rock  were  purchased  under  formal  con- 
tract near  Winona,  Minn.,  at  rate  of  65  cents  per  cubic  yard  on  United 
States  barges.  During  the  same  season  rock  was  subsequently  pur- 
chased in  open  market  in  same  locality  at  the  rate  of  63^  cents  per  cubic 
yard. 

In  1885  bids  were  received  for  furnishing  rock  on  barges  between 
Read's  Landing  aud  Winona.  The  only  bid  received  was  at  the  rate  of 
$1.75  per  cubic  yard.  This  was  rejected,  being  more  than  two  and  one- 
half  times  the  price  for  which  rock  could  be  purchased  in  open  market. 

In  1885  bids  were  received  for  rock  on  bank  at  Crooked  Slough  and 
olher  points.  The  lowest  price  for  Crooked  Slough  was  65  cents  per 
cubic  yard  on  the  bank ;  other  bids  ranged  from  79  cents  to  $1.80.  All 
were  rejected.  In  1887  large  quantities  of  rock  were  purchased  in 
open  market  near  Crooked  Slough  at  the  rate  of  52^  cents  on  the  bank 
or  67i  cents  Joaded  on  barges. 
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In  18S5  bids  were  received  for  furnishing  rock  on  barges  between 
Kock  Isliind  and  Montrose.  The  lowest  bid  offered  was  48J  cents, 
which  was  accepted.  This  especiallyjow  figure  was  the  result  of  a  de- 
sire on  the  part  of  the  owners  of  a  quarry  to  rid  themselves  of  certain 
refuse.  Other  bids  ranged  from  69  cents  to  $3.25  per  cubic  yard.  Cer- 
tain parties  in  Nauvoo,  who  bid  59^  cents,  furnished  the  same  rock  sub- 
sequently for  525  cents. 

In  1887  bids  were  received  for  delivering  rock  on  barges  between 
Fountain  City  and  Winona.  The  lowest  price  offered  was  75  cents. 
This  bid  did  not  api>ear  so  great  as  to  justify  its  rejection ;  but  subse- 
quently it  was  discovered  the  same  rock  could  probably  have  been  pur- 
chased in  open  market  for  65  cents,  and  rock  is  now  being  furnished  by 
the  same  party  in  same  locality  under  open  market  purchase  a»t  rate  of 
64J  cents  per  cubic  yard. 

Only  one  purchase  of  brush  has  been  made  by  formal  contract,  the 
price  paid  being  34  cents  per  cubic  yard  loaded  on  barges  between  Saint 
Paal  and  Hastings.  Since  the  close  of  the  contract  such  brush  has 
b^n  purchased  in  the  same  locality  at  from  28J  to  33^  cents,  anil  pur- 
chases have  been  made  at  other  points  for  25  and  28  cents  per  cubic 
yard. 

Many  other  cases  might  be  enumerated,  but  those  given  will  probably 
be  sufficient  to  show  that  it  is  more  economical  and  advantageous  to 
the  Government  to  purchase  such  material  in  open  market  than  to 
purchase  under  formal  contract,  both  as  regards  price  and  amount  and 
rate  of  delivery. 

My  report  for  1886  contained  a  table  giving  cost  of  materials  fur- 
nished by  contractors  and  bought  in  open  market,  from  18V  8  to  I880,  in- 
elusive."  To  carry  the  information  up  to  the  close  of  the  working 
season  of  1887  I  give  the  following  table : 


Comparative  coat  of  materiaUf  1886  and  1887. 


T<ocality  of  delivery. 

Book  (per  cubic  yard). 

Bmsh  (per  cab.  yd.). 

Polos 

In  place. 

On  U.S. 
barge. 

On  bank. 

In  place. 

On  U.S. 
barge. 

(each). 

18S0. 

• 

^'s  Eye  Island  to  Grey  Cload. 

% 

$0.34 
.34 

fO.  0^ 

.03i 

Pig'i  Eve  Island  to  Nininser 

EedRock           ......' 

$0.63^ 

.53  A 

.57 

.75 

Siniiurer - 

Hewport     

Crooked  sion'sh        

.28 

.024 

ChinmeyEock «. 

IiftaToo 

$L00 

$0,621 

1887. 

.57 
.621 

.33^ 

.03 

XliDlQMf                      ,     .....,-.......».--..... 

Giey  Cload    — 

.33| 
.334 
.2Mi 
.  33^ 
.311 

.03 

HMiiogs        

.03 

Smith's  Bar                 

. . 

.03^ 

8aint  Psnl  to  Nininirer    

.03 

Wow  Preacott  (4  miles) 

.03^ 

A^'sLandinir                   

.6:{A 

.52,1, 

.  52i"« 

.73A 

.70 

.75 

UkeCity            

*.70 

UkeCity    

Stockholm  *"*                   

Snith'aCoolAv                        

oBJithV  Coolev                   

*.21t\, 

KoiooeCoolev                           

ZKr    ^ 

Chinuiev  Sorlr                    . 

.65 

-•■•rojr  AWl/K ......  .................... 

fwnitsiicity - 

1.00 

.is 

.oii 
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Comparative  cost  of  iHateriaU,  1886  amd  1887 — Continued. 


Locality  of  doUrery. 

Bock  (per  cubic  yard). 

Brash  (per cub.  yd.). 

Poles 

In  place. 

On  U.S. 
barge. 

On  bank. 

In  place. 

On  U.S. 
barge. 

(each). 

1887. 
Van  (rordem. . .......................... 

fO.75 

Homer  to  Oaoon'a  Bluff. ................ 

$1.53 

f0.7S 

LiAnsiiifif ........................... 

.671 
.C7i 

|0.52i 

Hovtman'a  lAndins. .......... .......... 

Li  vn  X  villo 

(ruttcnberfiT  to  ^^anneton ............... 

1.00 

.95 

1.30 

LOO 
.70 
.70 

G-attenber?  to  'Waaneton ............... 

Sand  PrairiQ to Ravanna ^^.^^rr- 

Buffalo 

.71 
.65 
.68 

Buffalo 

- 

Bttflalo  ....«• 

^auvoo......... 

.48 

T>allafi 

$0.28 

I0.OSI 

- 

*  Very  small  quantity. 


IMPEOVEMENT  OP  HABBOB  AT  LASX  CITY,  MINNESOTA. 

The  river  and  harbor  act  of  July  6, 1884,  provided,  under  a  separate 
item,  for  continuing  work  on  the  harbor  of  refuge  at  Lake  City,  but 
this  item  was  taken  up  on  the^  books  of  the  Treasury  Department  as  an 
allotment  from  the  general  appropriation  for  ^^  Improving  Mississippi 
River  from  Saint  Paul  to  Des.  Moines  Rapids."  Of  this  special  appro- 
priation or  allotment  there  remain  available  $3,014.77,  which  will  be 
used  for  repair  work.  This  item  of  appropriation  is  necessarily  con- 
sidered in  abstract  of  appropriations  and  money  statement  under  this 
head  of  report,  but  the  record  of  operations  at  Lake  City  is  given,  as 
usual,  under  the  special  heading  of  "  Harbors  of  refuge  on  Lake  Pepin 
at  Lake  City,  Minn." 

T^  ADAMS  FLUME. 

The  act  of  Congress  of  August  5, 1886,  provided  that  the  *^  amount 
of  $15,000,  or  so  much  thereof  as  may  be  necessary,  may  be  used  by  the 
Secretary  of  War.  in  his  discretion,  for  continuing  the  practical  test  of 
the  ilume  inventea  by  M.  J.  Adams,  the  said  test  to  be  made  under  the 
supervision  and  direction  of  said  Adams." 

My  last  animal  report  gave  a  brief  summary  of  the  operations  of  Mr. 
Adams  in  connection  with  the  constructfon  of  an  experimental  flume, 
which,  he  claims,  will,  if  ever  brought  to  a  practical  test,-prove  useful 
for  improving  river  channels. 

In  July,  1887,  Mr.  Adams  was  nominally  at  work  under  an  authority 
of  the  Secretary  of  War  which  restricted  his  operations  to  such  as  were 
'^  absolutely  necessary  to  placing  in  the  water  and  practically  testing 
the  portion  of  the  flume  completed."  Previous  to  this  time  Mr.  Adams 
had  reported  to  Congress  that  1  mile  of  his  flume  was  complete  and 
ready  to  test.  A  general  supervision  of  the  work  was  intrusted  to  me 
by  an  indorsement  of  the  Secretary  of  War  which  provided  that  *'  Major 
Mackenzie  should  be  directed  to  inspect  the  work  done  under  the  di- 
rection of  Mr.  M.  J.  Adams  as  often  as  may  be  necessary,  and  all  vouchers 
and  bills  will  be  submitted  to  Major  Mackenzie  for  report  as  to  the 
l>ropriety  of  the  expenditure  before  payment  is  made." 
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On  Jane  13, 1887,  the  Chief  of  Engineers  made  a  personal  inspection 
of  the  work  and  property  pertaining  to  the  Adams  flume.    On  the  9th 
of  July,  1887, 1  submitted  my  first  report  upon  the  accounts  of  Mr.  Adams, 
which  had  been  referred  to  me  for  examination.    After  considering  some 
of  these  accounts,  the  Chief  of  Engineers,  under  date  of  July  14, 1887, 
submitted  to  the  Secretary  of  War  that  "  in  view  of  their  extraordinary 
character,  the  absence  of  proper  receipts,  the  want  of  proper  evidence 
as  to  the  necessity  for  the  expenditure,  etc.,  connected  with  the  crude 
ideas  of  Mr.  Adams  in  regard  to  the  disbursement  of  public  money,  and 
his  want  of  the  business  capacity  requisite  for  conducting  the  work  in- 
trusted to  him,  and  also  the  doubtful  character  of  the  result  to  be  ob- 
tained, it  would  seem  proper  that  the  whole  subject  should  be  submitted 
for  investigation  to  a  Board  of  Engineers.'^ 

With  the  approval  of  the  Secretary  of  War  a  Board  was  constituted 
"to  investigate  and  make  report  in  regard  to  all  matters  concerning 
the  work  in  progress  in  connection  with  the  practical  test  of  the  flume 
inyeoted  by  M.  J.  Adams,  provided  for  by  the  river  and  harbor  act  of 
August  5, 1886,  and  also  as  to  the  advisability  of  its  continuance."  This 
BoMd  submitted  a  report  under  date  df  August  25,  1887,  which  fully 
considers  the  merits  of  the  invention  and  the  methods  of  Mr.  Adams. 
Tbe  conclusions  are  given  in  following  extracts  from  the  report : 

As  to  tbe  inveDtioD  :  It  is  the  opinion  of  the  Board  that  it  will  not  be  snccusHful, 
eren  npon  a  mnall  scale,  to  say  nothing  of  the  idea  of  maintaining  a  channel  of  width 
iDii  depth  snfficient  for  navigation  from  Saint  Paul  to  the  Gnlf  of  Mexico  by  means  of 
a  lioe  of  pipe  laid  in  the  middle  of  the  river  between  those  points. 

•  •••••• 

Eight  years  have  elapsed  since  the  first  appropriation  was  made  for  the  practical 
test  for  the  Adams  flame :  more  than  $28,000  have  been  expended  upon  it.  Not  a  foot 
of  tbe  flame  has,  as  yet,  been  placed  in  tbe  river  for  trial,  and  there  does  not  appear 
At  tbis  writing  any  prol>ability  that  the  flume,  even  with  the  further  expenditure  of 
tbe  $15,000  appropriated,  will  be  any  nearer  readiness  for  a  full  test  than  it  now  is. 
The  Board,  therefore,  after  fall  consideration  of  the  facts  in  the  case,  is  of  the  opinion 
that  farther  continuance  of  this  test  is  not  advisable. 

By  letter  of  the  Chief  of  Engineers  dated  October  6, 1887,  I  was  in- 
structed to  '*  take  charge  of  the  work  pertaining  to  the  Adams  flume  at 
as  early  a  day  as  practicable,  together  with  the  public  property  pertain- 
ing thereto,  and  make  such  examinations  of  the  condition  of  the  work 
and  property  as  may  be  deemed  necessary,  with  a  view  to  reporting  the 
condition  and  the  proper  disposition  to  be  made  thereof,  and  also  of  any 
accounts  that  may  be  due  and  unpaid.'' 

I  immediately  notified  Mr.  Adams  of  the  instructions  received  and 
arranged  for  taking  possession  of  the  property  at  the  earliest  day  prac- 
ticable. By  this  arrangement  Mr.  Adams  was  given  about  two  weeks 
in  which  to  close  up  his  work.  At  the  close  of  the  season  I  removed 
all  portable  Government  property  pertaining  to  Mr.  Adams's  work  to 
Boolanger  Slough,  where  other  public  property  is  stored  under  the  care 
of  watchmen.  The  property  will  remain  undisturbed  until  a  final  dis- 
position is  decided  on. 

The  settlement  of  the  oatstanding  liabilities  connected  with  tbis 
work  has  been  a  difficult  matter,  owing  to  the  failure  of  Mr.  Adams  to 
keep  any  records  or  accounts  and  his  inability  to  furnish  any  practical 
assistance.  So  far  as  is  known  all  bills  have  now  been  settled,  except- 
ing a  few  material  items  for  which  Mr.  Adams  paid  cash  without  tiik- 
ing  proper  receipts,  and  the  labor  accounts  of  a  few  men  whose  where- 
abonts  can  not  be  discovere<l.  But  as  no  statement  of  liabilities  can 
be  obtained  it  is  not  known  but  that  other  claims  will  be  presented  in 
tte  fatore*    A  few  claims  have  been  presented  by  Mr.  Adams  on  Yf\x\c\i 
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paymeut  has  been  refuBed,  the  expenditures  being  for  personal  matters 
having  no  connection  with  the  test  of  the  flume  as  authorized  by  the 
Secretary  of  War. 

In  a  communication  to  Congress  Mf.  Adams  made  a  statement  that 
he  had  4,300  feet  of  the  flume  completed  ^^  for  establishing  a  permanent 
channel  in  the  Mississippi  River."  An  inspection  and  interview  in  the 
spring  of  1887  developed  the  fact  that  instead  of  4,300  feet  of  completed 
flume  he  had  on  hand  a  lot  of  sheet  iron  pipe  only  intended  for  experi- 
mental purposes,  and  that  not  a^  foot  of  this  experimental  pipe  was 
completed  or  ready  for  a  test.  The  first  proposition  made  by  Mr.  Adams 
upon  resuming  operations  was  to  abandon  some  of  his  former  plans  and 
material  and  purchase  new  valves  and  discharge  elbows,  differing  ma- 
terially from  those  which  for  many  years  he  had  considered  most  proper. 
This  change  Mr.  Adams  considered  most  essential  to  the  successful  work- 
ing of  his  machine.  Though  no  good  reasons  were  given  for  the  changes 
desired,  permission  to  make  them,  for  500  feet  of  pipe,  was  granted,  to 
the  eud  that  the  practical  test,  if  ever  reached,  might  be  complete  and 
conclusive  even  to  the  mind  of  Mr.  Adams. 

The  season's  operations,  which  were  a  repetition  of  those  of  former 
seasons,  can  be  described  in  a  very  few  words.  As  a  result  of  Mr. 
Adams's  management  the  changes  were  not  completed  during  the  year, 
and  at  the  close,  of  the  season  the  practical  test  was  advanced  but  little 
further  than  ^t  the  beginning. 

The  mechanical  construction  of  such  an  apparatus  as  appears  neces- 
sary for  practically  testing  the  ideas  advanced  in  a  general  way  by  Mr. 
Adams  is  not  mysterious  or  complicated.  Any  good  mechanic  could 
have  constructed  such  a  machine  in  a  short  space  of  time  and  at  com- 
paratively small  cost.  And  if  Mr.  Adams  had  placed  his  work  in  the 
hands  of  such  a  mechanic  years  ago,  in  place  of  trying  to  work  it  out  for 
himself,  he  would  have  learned  long  since  that  no  contrivance  based  on 
his  ideas  will  be  of  the  slightest  value  for  <<  establishing  a  i>ermanent 
channel  in  the  Mississippi  River." 

The  balance  of  the  discretionary  allotment  for  Mr.  Adams  remaining 
on  hand  is  $12,857.47.  Excepting  what  is  required  for  the  payment  of 
the  few  outstanding  liabilities,  this  balance  is  now  available  for  legiti- 
mate work  of  river  improvement. 

GENERAL  REMARKS. 

The  stage  of  water  during  the  past  fiscal  year  has  been  quite  remark- 
able. During  the  summer  and  fall  of  1887  the  river  at  all  points  was 
very  low,  and  at  some  places  almost  reached  the  low  water  of  1864. 
During  the  spring  of  1888  the  river  was  at  a  flood  stage,  at  many  points 
being  higher  than  in  1880  and  1881,  and  almost  reaching  the  highest  re- 
corded flood  of  1851.    The  river  still  remains  at  a  high  stage. 

The  works  heretofore  carried  out  have  continued  to  exercise  a  most 
beneficial  efiect,  and  at  points  where  improvements  have  been  carried 
to  completion  serious  trouble  has  been  done  away  with,  but  new  diffi- 
culties are  liable  to  arise  at  points  where  no  work  has  yet  been  carried 
out.  The  results  already  accomplished  show  that  the  Mississippi  River 
between  Saint  Paul  and  the  Des  Moines  Rapids  can  be  put  in  such  con- 
dition as  to  make  navigation  sure  and  comparatively  easy,  but  to  ac- 
complish this  requires  time  and  continued  work  under  liberal  appro- 
priations. 

In  January  last  there  was  held  at  Dubuque,  Iowa,  a  convention  com- 
posed of  delegates  from  the  towns  and  cities  of  the  river  between  Saint 
I^aal  and  Saint  Louis.    Nearly  all  these  delegates  were  lumbermen, 
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steamboat  owuers,  or  experieuced  aud  practical  navigators.  These 
geDtlemen  are  familiar  with  the  condition  of  the  Mississippi  Eiver  be- 
fore and  since  the  work  of  improvement  was  undertaken  by  the  Gov- 
ernment, their  knowledge  being  gained  by  personal  observation  and 
financial  results.  Among  the  resolutions  of  the  convention  were  the 
following : 

4.  That  aU  river  and  harbor  works^nndertakon  by  the  Government  should  be  con- 
sidered as  bniilness  enterprises  in  which  the  value  of  the  improvement  and  the  amount 
of  money  to  be  erpended  should  be  measured  by  the  saving  which  will  result  to  com- 
meroe  and  the  general  pnblic.  Upon  this  basis  the  money  heretofore  expended  upon 
ibe  improvement  of  the  Upper  Mississippi  Biver  has  already  been  many  times  repaid, 
ind  largely  increased  appropriations  are  Justified.  The  work  already  carried  out  by 
the  Government  has  alone  rendered  navigation  of  the  Upper  Mississippi  possible  dur- 
ing the  past  two  seasons  of  extreme  low  water,  and  has  saved  many  times  its  cost  in 
tbe  reduced  rales  of  freight  due  to  river  competition.  Such  saving  shows  that  in  the 
improvement  of  the  upper  river  the  people  have  a  good  investment. 

Ibe  system  of  improvements  now  being  carried  out  is,  in  the  judgment  of  this  con- 
▼entioD,  tbo  proper  one,  and  is  accomplishing  desired  results.  Its  continuance  under 
liberal  appropriations  would  soon  give  a  safe  and  permanent  channel  of  sufficient 
depth  to  meet  the  demands  of  commerce. 

As  has  been  heretofore  explained,  it  is  desirable,  if  the  radical  im- 
provement of  the  Upper  Mississippi  is  to  be  continued  and  carried  to  a 
SQceessfnl  completion,  that  it  should  be  carried  on  under  liberal  appro- 
priations. As  an  amount' that  can  be  expended  during  the  fiscal  year 
ending  June  30,  1890, 1  submit  an  estimate  of  $1,500,000.  It  will  be 
remembered  that  this  is  an  estimate  for  carrying  on  work  over  about 
500  miles  of  river,  and,  though  the  estimate  is  apparently  for  one  work, 
it  covers  a  large  number  of  works,  which,  while  belonging  to  one  sys- 
tem, are,  in  fact,  independent  of  each  other.  In  giving  an  amount  that 
can  be  expended  in  one  year,  it  is  to  be  understood  that  the  economical 
and  proper  expenditure  of  such  a  sum  must  be  preceded  by  adequate 
preparation.  Such  preparation  requires  time,  and  can  not  be  made  till 
the  means  for  carrying  on  the  work  are  in  sight. 

Commercial  statistics  relating  to  the  Upper  Mississippi  River  are 
given  in  connection  with  the  report  on  "  Improving  Upper  Mississippi 
Kiver."  These  statistics  do  not  in  any  sense  indicate  the  relations  of 
this  work  to  the  interests  of  commerce  and  the  general  public.  The 
influenee  which  the  Upper  Mississippi  in  any  improved  condition  has 
upon  freight  rates  must  be  taken  as  a  measure  of  itii  importance. 

The  existing  project  for  this  work  is  one  of  general  methods  and  plans, 
rather  than  details.  No  definite  estimate  of  cost  of  completion  can  well 
be  given.  Projects  for  the  expenditure  of  eiich  api)ropnation,  in  iiccord- 
ance  with  approved  plan  and  methods,  are  presented  in  lieu  of  a  gen- 
eral project  for  completion  of  work. 

Summary  of  expenditures  for  calendar  year  ending  Deceniha-  31,  1887. 

8»int  Panl  to  IlastingB $45,328.% 

Kead-8  Lauding  to  MinDeiska G,Oli>.  38 

MioDciftka  to  Winona 13,  (H)5.  DD 

Homer  to  Queen's  Blnff 24,88r).t>l 

CoonSlongh llH.r,') 

CrwAed  Slough ,...^ 10,705.06 

Gutteuherg  to  Waupetou 21),  ()43.  (>8 

Sand  Prairie  to  Savanna - 31,740.97 

Rock  exc^ation,  etc.,  on  Rock  Island  Rapids 13,  IIH).  72 

Bqojs onBock  Island  Rapids 498.78 

Andalusia 3,602.57 

Otter  Island  to  Nauvoo 28,814.60 

Snae-boat  General  Barnard 4,935.02 

Dredge  Pfcipnix,  cxiiting  i^ew  channelB  ..^ *i,4.Vi.4ft 

ENOSS 94 
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Sarveysand  gauges...... ..» 12,056.25   i 

Purchase,  care,  and  repair  of  plant 12,937.16    ^ 

Total  (general  improvement) 290,066.62    \ 

HarboratLakeCity  (allotted  by  act  of  July  5,  1864) 10,954.52 

Practical  test  of  Adams  flume  (allotted  by  act  of  August  5»  1686) 1, 706. 68 

Total  expended 242,731.® 

Less  receipts  fh>m  sale  of  fuel '  91.91 

Net  expenditure 242.639.91 

(}tneral  statement  ofreceipte  and  expemditurea. 

Expended  by  vouchers  from  commencement  of  improvement  to  June 
30,  1666 : 

For  general  improvement 11,496,420.20 

For  harbor  at^Lake  City 11,965.23 

For  practical  test  of  Adamsflnme* 22,142.53 

For  office  of  Chief  of  Engineers 1 1,354.50 

1,533,902.46 

Deduct  amount  received  from  sales  of  fuel 632. 64       , 

Deduct  amount  received  from  sale  of  rock 1,076.05 

1,910.69 

Net  cost  of  improvement 1,531,991.77 

Balance  July  1,  1686 65,506.23 

Total  appropriated 1,597,500.00 

Ahitract  of  appropriatione. 

By  act  approved — 

June  18,  1676 |250,000 

March  3,  1879 100,000 

June  14,  1880 ^ 150,000 

March  3,  1881 Z 200,000 

By  act  passed  August  2,1682 250,000 

By  act  approved — 

July  5,  1684  (general  improvement) 250,000 

July  5, 1884  (applied  to  harbor  at  Lake  City) 15,000 

August  5,1686 382.500 

Total 1,597,500 

Net  es^penditures  on  the  various  sections  of  the  river  between  Saint  Paul  and  Des  Moines 
Bapidsfrom  commencement  of  improvement  to  July  1,  1888. 


Locidity. 


Saint  Paul  to  HMtiDSS 

Hastings  to  head  of  Lake  Pepin 

Harbor  at  Lake  City 

Foot  of  Lake  Pepin  to  Ahna 

Alma  to  Winona  Bridge 

Winona  Bridge  to  La  Croese  Bridge 

La  C  ross  Bridge  to  McGregor  Bridge 

McGregor  Bridge  to  Dabnqne  Bridge 

Dubnqae  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Rook  Island  Bridge 

Bock  Island  Bridge  to  Eeithsbargh  Bridge 
Keitbsbnrgh  Bridge  to  Des  Moines  Bapids. 

Surreys,  nuges,  and  meter* work 

Snag  and  dredgfr  boats  and  wrecking 

Facultating  navigation  through  bridgea .... 

Plant  at  estimated  valne 

Praetioalteitof  Adamiflnme 


Total. 


Diataaoe. 


Maes, 

27 
32 


12 
29 
81 
72 
M 
67 
40 
56 
60 


9255,031.06 

47,160.05 

11,96&23 

187,343.80 

216, 16a  55 

68,861.63 

78,441.19 

81.25L19 

49,7691.96 

25,663.56 

96,43^49 

175^511.92 

74,51&55 

26.568.44 

1,201.12 

71,935.61 

a;  142. 53 


1,531,90L77 


*  In  addition  to  this  amount,  there  were  expended  by  Mr.  Adams  in  oonnection 
with  praotioAl  teat  of  flame  ^,000  appropriated  by  act  of  August  2,  1882,  as  a  sepa- 
rate  item. 
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Finaticial  statements, 

1.  General  improvement, 

July  1,  Iddr,  amount  available $240,662.64 

B/eeeivedfrom  sale  of  fuel 105.04 

EeoeWed  from  allotmeQt  for  practical  test  of  Adams  flume 12, 790. 42 


JqIj  1, 1888,  amount  expended  during  fiscal  year,  exolnsivo 

of  liabilities  out«tandini^  July  1,1887 |1U1, 131.09 

July  1,  1886,  outstanding  liabilities 215.65 


253, 558. 10 


191,347.34 


July  1, 1888,  balance  available , 62,210.76 

2.  Allotment  for  practical  teat  of  Adams  flume. 

July  1, 1887,  apiount  available  • tl4,611.76 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |1,754.29 

July  1,  1888,  outstanding  liabilities a 67.05 

AffiouDt  ^ansferred  to  account  of  general  improvemout 12, 790. 42 

14,611.76 

3.  Applied  to  Lake  City,  Minn. 

Jttly  1,  1887,  amount  available $15,000.00 

Jalyl,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1cj87 11,985.23 


July  1, 18^,  balance  available. 


3,014.77 


Money  statement. 


July  1, 1887,  amount  available t$270,274.40 

Sftceivedfrom  sale  of  fuel 105.04 


July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabUitiee  outsUnding  July  1,  1887 $204,871.21 

July  1, 1888,  outstanding  liabilities 282.70 


270, 379. 44 


205,153.91 


Jidy  1, 1888,  balance  available 05,225.53 

AiDonnt  appropriated  by  act  of  August  11, 1888 600,000.00 

Amount  available  for  fiscal  year  ending  J  une  30,  1889 665, 225. 53 


'Amount  that  ean  be  profitably  expended  in  fiscal  year  ending  June 
30,1890 1,500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Rock  Island^  III.,  January  1,  1888. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  iiu- 
firtrremeot  of  the  Mississippi  River  in  the  division  under  my  charge,  extcudiug  from 

'  Tbis  amount  was,  in  my  money  statement  for  previous  year,  given  as  $15,000,  and 
ioelodedin  '^  balance  available  July  1,  1887,''  there  being  at  that  date  uo  record  in 
this  office  of  an  expenditure  of  $388.24,  made  in  Washington  on  account  of  test  of 
Adams  flume. 

t  This  amount  differs  from  the  balance  reported  in  money  statement  of  previous 
year.    It  includes  $15,000,  appropriated  for  Lake  City,  which  amount  at  date  of  pre- 
vious report  was  included  under  special  head  of  '^  Barbers  of  refuge  on  Lake  Pepin, 
Lake  City,  Minn., ''  and  it  excludes  $388.24,  expended  in  Woshiugtou,  from  a\\olmQV\\> 
of  $15,000  for  the  practical  teat  of  Adams  tiame  previoiia  to  June  30,  1887.  of  yf\i\GVi 
expenditony  iliere  wa^  no  record  m  this  oJ^oe  e^t  the  date  of  previous  report. 
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Saint  Paul,  Minn.,  to  vicinity  of  Borliugton,  Iowa,  for  the  calendar  year  ending  De- 
cember 31|  1887 : 

SAINT  PAUL  TO  HASTINGS. 

Operations  were  carried  on  during  the  season  by  hired  labor  and  the  use  of  United 
States  tow-boat  Furif  and  steam-launch  Bessie  and  portions  of  plants  1  and  2. 

Details  of  this  important  work  are  given  in  the  following  extracts  from  the  report 
of  Mr.  J.  D.  DuShane,  superintendent  in  local  charge : 

•  •••••• 

*' At  the  time  of  resuming  operations,  June  6, 1887,  the  crossing  at  Red  Bock  gave 
the  most  trouble  to  boats,  and  work  was  first  undertaken  at  this  point.  Pile-dam  18 
(sheet  2),*  built  in  1884,  was  lengthened  200  feot,  and  made  a  solid  brosh  and  rock  dam 
over  its  entire  length.  Solid  bmah  and  rock  dams  24, 25, 26, 28  (sheet  2);  20  (sheet  3), 
and  Pile-dam  27  (sheet  2)  were  built  in  this  vicinity.  Dam  1  (sheet  3),  was  lengthened 
200  feet  and  raised  over  its  entire  length ;  this  dam  was  built  in  1878.  The  shore  pro- 
tection on  right  bank  opposite  Island  No.  3  was  repaired  over  most  of  its  length  by 
adding  rock  to  the  lower  part  of  the  bank  where  the  first  covering  of  rock  had  been 
partly  rubbed  off.    Work  was  finished  here  July  8. 

''Dams  18,  24,  25,  and  28  (sheet  2)  were  built  to  confine  the  flow  of  water  to  nar- 
rower limits  on  the  bar,  and  thus  induce  the  cutting  away  of  the  same,  while  Dams 
26,  27  (sheet  2),  and  20  (sheet  3)  were  put  in  with  the  double  purpose  of  narrowing 
the  channel  and  of  catching  and  retaining  the  sand  set  in  motion  m)m  the  bar  above. 

"  On  July  9  the  plant  was  towed  to  Pisrs  Eye.  At  this  point,  Dam  2  (sheet  1),  bnilt 
in  1882,  was  extenaed  150  feet  and  raised  over  its  whole  length.  Solid  brush  and  rock 
dams  7,  8,  10,  and  Pile-dams  6  and  9  (sheet  1)  were  constructed.  Slight  repairs  were 
made  to  the  shore  protection  opposite  Dam  10  (sheet  1).  ^ 

Dams  2  and  7  (sneec  1)  were  built  for  the  purpose  of  warding  boats  off  the  rocks 
in  the  bed  of  the  river  as  well  as  for  confining  the  flow  of  water  at  low  stages  to  nar* 
rower  limits.  When  the  channel  becomes  wider  it  will  be  advisable  to  longtheo 
these  dams  about  50  feet  in  order  to  completely  cover  the  rocks.  In  consequence  of 
the  construction  of  Dams  2,  6,  and  7  (sheet  1)  a  large  movement  of  sand  and  gravel 
took  place  on  the  bar,  and  a  rapid  deepening  occurred  over  its  entire  length.  Mnoh 
of  this  sand  and  gravel  found  a  permanent  l(^ging  place  below  Dams 6, 8,  and  9  (sheet 
1),  these  three  dams  being  built  with  this  object  m  view,  as  well  as  for  narrowing 
the  channel.  Dam  10  (sheet  1)  was  built  across  a  bar  to  hold  it  in  its  present  posi- 
tion. 

**  Work  at  Pig's  Eye  was  closed  on  August  2,  and  the  plant  was  moved  to  Merrimae, 
where  the  crossing  from  the  day-beacon  to  Island  No.  7  had  recently  become  bad. 
This  event  was  not  wholly  unexpected,  for  during  the  past  two  years  much  sawdust 
was  dex>osited  below  the  bar,  gradually  filling  up  the  approach  to  the  crossing  and 
making  it  more  and  more  difficult  for  ascending  boats  to  mount  the  reef.  This  shoal- 
ing forced  the  necessity  of  making  a  radical  change  in  the  position  of  the  channel, 
compelling  the  closing  of  the  existing  channel  and  the  opening  of  a  new  one  through 
the  bar  at  the  foot  of  Island  No.  7.  This  is  a  most  desirable  correction,  but,  owing  to 
the  extreme  low  stage  of  water  and  very  slack  current,  it  was  attended  with  some 
difficulties  and  delays  that  are  not  ordinarily  encountered  in  making  these  changes. 
However,  in  six  days  after  the  old  channel  was  closed  to  navigation  an  opening  in  the 
bar  was  accomplished,  which,  though  not  as  wide  and  deep  as  desired,  was  sufficient 
to  permit  the  passage  of  boats  during  the  remainder  of  the  season.  There  is  a  large 
body  of  sand,  sawdust,  and  other  mill  refuse,  such  as  bark,  edgings,  pieces  of  slabs, 
etc.,  composing  this  bar,  which  must  be  moved  by  the  current,  and  perhaps  a  vear  or 
two  may  elapse  before  the  improvement  can  be  considered  as  completed,  bat  it  is  ex- 
pected that  from  the  opening  of  navigation  in  18ti8  no  further  trouble  will  be  eu- 
countered  here. 

^' Work  was  begun  at  Island  No.  7  on  August  3  and  contiuued  until  September  26. 
Duriog  this  time  Dam  14  (sheet  3)  was  lengthened  200  feet,  solid  brush  and  rock 
dams  21,  22,  23,  24,  and  25  (sheet  3)  were  built,  and  the  bank  of  Island  No.  7  was 
protected  from  near  the  head  to  the  old  protection  at  the  foot,  a  distance  of  2,800 
feet.  The  tuw-boat  Fury  was  engaged  three  days  working  her  wheel  on  the  bar,  in 
order  to  stir  up  and  help  carry  away  the  sand,  sawdust,  slabs,  etc.,  of  which  this  bar 
is  coniXK>sed ;  by  this  means  much  assistance  was  rendered  in  cutting  a  passage  through 
the  bar. 

''The  extension  of  Dam  14  (sheet  3)  and  the  construction  of  Dams  21  and  22  (sheet 
3)  were  for  the  purpose  of  forcing  the  channel  through  the  bar ;  Dams  23,  24,  and  25 
(sheet  3)  were  built  tu  confine  thechauuel  to  the  right  bank  along  Island  No.  7  and  to 
hold  in  place  the  large  bar  between  Dams  23  and  24. 

''  On  September  15  a  part  of  the  force  were  put  at  work  lengthening  and  repairing 
dams  below  Merrimae. 

'Sheet  numbers  are  those  of  t\ie  geneiskV  ma\)s,  survey  of  1878-1879.     . 
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"On  September  27  the  plant  was  taken  to  the  foot  ef  Robinson's  Rocks,  where 
vofk  was  continued  until  October  11.    Dam  11  (sheet  3)  was  extended  90  feet :  Dam 

12  (dieet  3)  was  lengthened  100  feet  and  changed  to  brush  and  rock  dam ;  bam  H 
(iibeet  3)  was  extended  17i  feet ;  Dam  5  (sheet  4)  was  extended  100  feet ;  Dam  9 
i&eet  4)  was  extended  150  feet;  Dam  10  (sheet  4)  was  lengthened  225  feet;  pile- 
dam  13  (sheet  4)  was  changed  to  bmsh  and  rock  dam,  and  some  repairs  were  made 
to  the  shore  protection  opposite  Dam  8  (sbeet  3).    The  new  works  consist  of  Dams 

13  and  14  (sheet  4)  extending  from  the  rigbt  bank,  below  Dam  12,  and  1,000  feet  of 
ibore  protection  on  right  bank,  extending  ap  from  that  bnilt  in  1884.  By  tbe  exten- 
«toQ  of  Dams  9  and  10  (sheet  4)  and  the  coDstrnction  of  Dams  13  and  14  (Hheet  4) 
Uie  water  was  confined  to  mnch  narrower  limits,  and  there  resulted  a  marked  increase 
in  depth  on  this  crossing. 

'*From  October  3  to  15  a  small  party  was  engaged  in  remoTing  the  dangerous  rocks 
ii  Bobinson's  Rocks.  About  60  rocks  of  yarious  sizes  were  found  in  tbe  bed  of  tbe 
riTtf,  moet  of  them  near  the  head  of  the  Rocks,  and  were  removed  by  blasting.  For 
each  rock  a  charge  of  dynamite  sufficiently  large  to  completely  destroy  it  was  used ; 
m  eviiy  instance  the  fragments  were  widely  scattered,  none  being  left  large  enough 
to  be  tronbleaome.  All  the  rocks  on  shore  that  were  liable  to  prove  dangerous  to 
DSYigation  were  broken  into  riprap  by  blasting  and  sledging.  This  work  extended 
from  tbe  head  to  the  loot  of  the  Rocks,  a  distance  of  about  4,500  feet. 

''On  October  12'  the  plant  was  moved  to  Island  No.  16,  where  work  was  begun  on 
dams  and  shore  protection.  In  this  stretch  of  river,  about  2  miles  in  length,  the  chan- 
nel was  tortnons  and  difficult  of  navigation,  and  has  been  growing  worse  during  the 
past  two  years.  In  this  vicinity,  12  solid  brush  and  rock  dams,  numbering  from  16  to 
27,  inclusive  (sheet  5),  were  built;  16  to  22,  inclusive,  were  built  from  the  right  bank, 
^  to  27,  inclusive,  were  built  from  the  left  bafik.  The  shore  protection  at  the  foot  of 
Gray  Cloud  Island,  built  in  1886,  was  extended  500  feet  at  tbe  upper  end  and  200  feet 
at  the  lower  end.  Owing  to  the  low  stage  of  water  and  tbe  crookedness  of  the  chan- 
nel, it  was  impracticable,  during  the  progress  of  the  work,  to  construct  all  the  dams 
neeeasary  to  complete  this  system,  except  at  the  expense  of  closing  the  river  to  navi- 
gation. However,  it  is  expected  that  the  dams  put  in  will  be  sufficient  to  force  a 
channel  through  the  bars  at  Island  17  and  at  tbe  mouth  of  Boulanger  Slough  before 
another  low  water  occurs,  in  which  event  the  system  can  be  completed.  This  work 
was  dosed  November  4. 

*'On  October  17  the  crew  engaged  in  removing  rocks  was  transferred  from  Robin- 
son's Rocks  and  put  at  work  breaking  up  the  rocks  between  the  mouth  of  Boulanger 
Slough  and  Nininger  Landing,  a  distance  of  2,500  feet.  This  work  was  snspended 
November  5.  More  than  200  rocks  were  removed  from  the  river-bed  by  blasting. 
That  portion  of  the  river-bed  and  shore  below  the  quarry  at  the  mouth  of  the  slough 
was  cleared  of  all  rocks  that  were  considered  dangerous  to  navigation ;  but  in  front 
of  tbe  quarry  only  those  that  proved  troublesome  at  this  time  were  removed.  It  will 
be  necessary  to  continue  this  work  at  the  latter  place  at  some  future  time. 

^'  Operations  were  snspended  for  the  season  and  the  plant  was  laid  up  for  the  'win- 
ter in  Boulanger  Slough  on  November  5. 

"  The  work  accompfished  during  the  season  consists  of  30  new  dams,  8  extensions  to 
dams,  3  new  shore  protections,  2  stretches  of  shore  and  river-bed  cleared  of  rocks,  4 
dams  raised,  and  3  shore  protections  repaired.  The  new  dams  and  extensions  form  a 
length  of  nearly  2^  miles ;  the  shore  protections  a  length  of  almost  seven-eighths  of  a 
Bile.  Expressed  in  feet,  the  total  lengths  are  as  follows :  30  new  dams,  10,495  feet ; 
8 extensions  to  dams,  1,300  feet;  3  new  shore  protections,  4,500  feet;  shore  and  ad- 
jacent river-bed  clearea  of  rocks,  7,000  feet ;  4  dams  raised,  1,600  feet ;  3  shore  pro- 
tections repaired,  2,000  feet. 

•  •••••• 

''It  is  desirable  that  works  for  protecting  the  banks  and  for  contracting  the  width 
of  tbe  low- water  channel  be  put  in  at  the  following  places  during  the  scn-vsou  of  1888, 
if  fands  and  time  permit ;  all  these  works  form  part  of  the  general  syHteui  projected 
&r  the  permanent  completion  of  the  stretch  of  river  under  consideration  :  Shore  pro- 
tection on  left  bank  at  Frenchman's  Bar ;  dams  from  the  right  bank  in  the  vicinity  of 
Frenchman's;  shore  protection  on  the  right  bank  at  Pig's  Eye ;  dams  from  the  left  bank 
ibove  Pig's  Eye  Slough :  dams  from  right  bank  at  Kaposi  a,  or  the  dams  from  opposite 
flbdre  lengthened;  dam  from  Island  No.  2,  near  head ;  dam  from  right  bank  below  Dam 
^  (sheet  2) ;  dam  £n>m  left  bank  below  Dam  12  (sheet  3) ;  dams  from  left  bank  below 
Pint  Bend,  and  the  opposite  shore  protected ;  dams  and  Hhore  protection  in  the  vicinity 
of  Island  14;  dam  from  right  bank,  between  the  tow-head  and  Island  15;  dam  be- 
low Dam  18  (sheet  5)  ;  dam  below  Dam  19  (sheet  5) ;  dams  below  Dam  25  (slioet  5) ; 
ibore  protectirm  on  left  bank  at  head  of  Island  No.  18;    dams  between  Nininger 
^longhand  Hastings;  shore  protection  below  Hastings  should  be  exton<led;  and,  in 
Addition  to  the  works  mentioned,  such  dams  and  shore  protections  as  can  be  boHt  de- 
terniined  by  the  conditions  of  the  river  or  by  the  requirements  of  navigation  during 
the  season  of  active  operations. 
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''  Repairs  shonld  be  made  to  the  following  works :  Dams  in  the  Yicinity  of  Kaposia ; 
dams  opposite  Newport ;  Dam  11  (sheet  4) ;  shore  protection  below  Dam  9  (sheet  3) ; 
dams  in  the  yioinity  of  Island  15;  shore  protection  opposite  Nininger. 

•  *•••«  • 

''The  materials  were  purchased  in  open  market,  the  prices  ranging,  accoiiding  to 
places  of  fieliyery,  as  follows :  Rock  on  barge,  5QiS0  cents  per  cnbio  yard ;  brosh 
ou  barges,  31i  -33|  cents  per  cnbic  yard ;  poles  on  barge,  3-3^  cents  each. 

''  Abont  90  per  cent,  of  all  material  was  towed  np-stream  on  the  vefy  low  stage  of 
water  which  existed  thronghont  the  year,  the  length  of  tow  varying  from  2  to  35 
miles.  \ 


Liai  of  worlcB  constructed  and  repaired  and  of  materials  used  during  season  of  1887,  he- 

tween  Saint  Paul  and  Hastings. 


DimenaioaB. 

Materiaf 

Works. 

Length. 

Height 

above 

low  water 

of  1864. 

Book. 

Bmah. 

Sheet  1: 

nnin  No. 2. r*»pftfr»»  im*\  *xtoii»loii ....... .....*.t  ^..t.t . . . . 

Feet 

150 
800 
450 
325 
275 
225 

FeeL 

4.0 
3.6 
4.0 
3.5 
3.5 
4.0 

Ou.tfds. 

429.1 
607.7 
490.5 
410.5 
273.8 
17&9 
46.2 

145w5 
912.3 
6491 2 
602.2 
829.0 
14L3 
943.8 
314.9 

42L4 
185.9 
143.8 
234.4 
710.5 
227.9 
68L9 
627.2 
606.8 
863.2 
27a6 
2,57817 
1846 

220.0 
233.6 
160.1 
138.8 
872.5 
204.3 
942.1 

303L2 
175.5 
263.9 
819.9 
87.4 
89.0 
143.5 
2R0.5 
372.5 
239.7 
18&8 
835.3 
622.0 
342.0 

1.2S015 
1,123.4 

Dam  No.  6 

Dam  No.  7 

7]6lO 

Dam  No.  8 

1.1S.8 
566.8 

Dam  No  9.. 

Dam  No.  10 

545.9 

Shore  Drotection  ooixMito  Island  No.  L  roDairs 

Sheet  2: 

Dam  No.  17.  reDairs 

4.0 
4.0 
8.5 
8.0 
8.5 
4.0 
4.0 

Dam  No.  18.  renaira  and  exteDsion 

200 
570 
000 
850 
260 
260 

1.920.6 
1,46&9 
1,814.4 

46L0 

Dam  No,  34-t  -,»», -- 

Dam  No.  25 J 

Dam  No.  26 

Dam  No.  27.... ........................ ........... ....... 

95flL7 

Dam  No.  28 

856.4 

Shore  Droteotion  ODDOsite  Tsland  No.  3.  r^naim  .....«•..  ^ 

Sheets: 

Dam N".  1. rewaira and  ext'enuion - ,r r ^^^^,,,...^, 

200 
175 
90 
100 
200 
250 
475 
406 
450 
385 
200 
2,800 

4.0 
4.0 
3.5 
8.5 
3.5 
3.5 
4.0 
&5 
8.5 
4.0 
4.0 

916.2 

Dam  No. 8. extension  ..:.................................. 

400.0 

Dam  No.  11  Axtension ............................. 

204.0 

Dam  No.  12.  reDvira and  extension ....tt... ...... ........ 

819.0 

Dam  No.  14.  extension ................................... 

2,22L7 
224.0 

Dam  No.  20 

Dam  No.  21 

1,406.3 

Dam  No.  22 

1,1^6 

1,300.0 

585.3 

Dam  No.  23 

Dam  No.  24 

Daiii  "Kn.  25 _ 

829.1 

Shorft  'nrotflctlon  on  Island  No. 7........ 

2.666.3 

AhnrA  nmfAr.tinfi  AntWMiitA  Daih  Nn.  8.  rAnAini  . . 

Sheet 4: 

Dam  No.  5.  extension 

100 
150 
225 
375 
875 
190 
1,000 

265 
250 
275 
825 
200 
200 
200 
150 
425 
300 
200 
200 
700 

2.0 
4.0 
8.5 
4.9 
4.0 
4.0 

741.0 

Dam  Nft-  9.  ftTt«ii«ioii ^. 

729.4 

Dam  No.  10.  extension..... 

414.5 

Dam  No.  12.  reoairs 

297.7 

Dam  N".  is.. __ ^... 

soao 

Dam  No.  14 

686.5 

Shore  nrotection  below  Dam  No.  14 

718.0 

Sheets : 

Dam  No.  16 

4.0 
4.0 
4.0 
4.0 
3.0 
3.0 
3.0 
4.0 
1.0 
4.0 
4.0 
4.0 

813.4 

Dam  No.  17 

54&2 

Dam  No.  18 

62a4 

Dam  No.  19 

895.1 

Dam  No.  20 

300.0 

Dam  No.  21 

200lO 

Dam  No.  22 «. 

Dam  No.  23 

237.7 
545.3 

Dam  No.  24 

829.0 

Dam  No.  25 * 

74a  6 

Dam  No.  26 

296.0 

Dam  No.  27 

665.9 

Rlirti'A  nmti^rtion   firav  Clnnd  Island  extension  .. 

590L1 

18,635.9 

35^00a7 

- 

Number  of  poles  put  in  above  workB,  ^,6B4, 
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Bamnial  9iaiemmU  for  warkd  of  improving  Misiinippi  River  betwwom  Saint  Favl  and 

HoBtinffB  anring  <^  9ea$on  of  18d7. 

Ammmt  expended  in  the  field  for  the  calendar  year  1887  (from  distribu- 

Uon  sbeeto) $43^305.27 

Coifc  of  removing  rocks  from  channel ^ 508.18 

42,887.09 

l^Toportlon  of  general  snperintendenoe  and  office  expenses 1, 9:i3. 69 

Far  MB  of  plant 7.589.25 

Total  cost  of  works ^ 52,410.03 

•  - 

CsUc  yatds  of  material  pnt  in  works : 

Brash  and  poles 35,750.7 

Soek 18,635.9 

Total ..4 64,386.6 

Ctsl  per  cubic  yard  in  place |0.963 

Ccal  per  enbic  yard  in  place,  exdasive  of  silperintendenoe,  office^  and 
^t  charge .788 

"In  considering  the  cost  of  this  season's  work  it  is  important  to  take  into  accoant 
the  snosoal  conditions  encountered  in  carrying  it  on,  namely^  tlie  long  tow  on  sbo.il 
water;  the  large  amount  of  material  pot  in  <lams  requiring  a  double  handling,  and, 
in  many  cases,  a  wheeling  of  rock  and  carrying  of  brush  a  distance  of  200  feet  or 
ittore,  and  the  comparatively  small  proportion  of  shore  protection  to  dam  work.  All 
tlMse  conditions  tend  to  greatly  increase  the  cost  of  matef  ial  put  in  place.  On  the 
oiber  hand,  the  excess  of  brush  used  tends  to  reduce  the  average  cost  per  cubic  yard 
in  place." 

•  •••••• 


ANDALUSIA. 


An  allotment  was  made  in  1887  for  repairing  the  dam  at  Anilalusia  and  building  a 
small  dam,  closing  the  cut-off  at  Vela  Chute.  This  work  was  accomplished  in  April, 
1887,  bv  hired  liUior  and  purchase  of  rock  in  open  market,  tbe  steam-launch  Loui9e 
ind  a  fleet  of  six  barges  being  used  for  moving  the  material. 

Financial  ttatement 

Amoont  expended  in  the  field  (from  distribution  sheets) $3,506. 37 

Qaota  of  general  snperintendence  and  office  expenses 150. 20 

For  nse  of  plant 613.21 

Total  cost  of  work 4,275.78 

Cubic  yards  of  rock  pnt  in  the  work 3,411.2 

Cait  per  cnbic  yard  in  place $1.25 

Cost  per  cubic  yard  in  place,  exclusive  of  superintendence,  office,  and  plant 

cbMge 1.03 

COON  SLOUGH. 

On  the  18th  and  llHb  of  May,  1887,  the  small  island  at  the  foot  of  Coon  Slon^li,  1oii<^ 
a  bad  obstructioa  to  rafts,  was  removed  by  United  States  dredge  Phcmix.  The  nia- 
(»ial  was  dispoaed  of  by  casting  in  tbe  deep  water  sarroiiDding  tbe  island. 

Tbeeost  of  this  work,  including  plant  charge,  was $138.44 

Ksfflberof  cnbie  yards  of  material  removed 2,037.0 

Average  cost  per  cubic  yard $0,068 
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CROOKED  SLOUOH. 

An  allotment  of  $20,000  was  made  in  1887  for  this  locality,  in  continuance  of  the 
X)roject  of  1886,  the  work  contemplated  comprising  about  2,000  lineal  feet  of  shore 
protection  in  the  slough,  the  closing  of  several  cut-offs,  the  raising  and  strengthening 
of  the  Harbor  Slough  Dam,  and  repair  of  existing  works. 

Work  in  the  field  was  carried  on  from  May  26  to  June  10,  and  from  October  14  to  30, 
and  was  in  my  personal  charge.  The  steam  launches  Louise  and  Stella  peHbrmed  the 
towing,  the  remainderof  the  ueet  consisting  of  building-boat,  quarter-boat,  grasshop- 
per, and  fifteen  barges,  all  belonging  to  the  United  States.  The  work  accomplished  is 
as  loUows:  The  construction  of  Dam  6,  which  closes  a  small  slough  near  the  head  of 
Crooked  Slough,  which  dam,  with  continuous  shore  protection,  is  400  feet  long ;  the 
extension  of  shore  protection  at  head  of  Crooked  Slough  265  feet ;  the  extension  of 
shore  protection  opposite  Dam  2,  510  feet ;  the  extension  of  shore  protection  above 
and  below  Dam  2, 1,810  feet;  the  raising  of  Dam  5  and  repair  and  extension  of  shore 
protection  above  and  below ;  shore  protection  on  Island  156,  at  foot  of  Crooked  Slough, 
850  feet;  repairs  to  shore  protections  at  various  points  in  the  slough,  and  the  raising 
and  strengthening  of  the  closing-dam  in  Harper  Slongh.  The  shore  protection  of  the 
right  bank  near  foot  of  Crooked  Slough,  built  in  1886^  was  found  to  be  in  a  very  bad 
condition  and  considerable  material  was  used  in  repairing  and  strengthening  it.  The 
bank  is  very  low  and  soft,  marshy  in  fact,  in  a  sharp  bend  with  very  deep  water  and 
strong  current  in  contact.  The  less  elevated  portion  of  it  was  raised  about  2  feet  by 
a  mattress  loaded  with  rock,  and  the  same  means  were  used  in  the  construction  of 
the  new  protection  at  the  foot  of  the  slough,  where  the  conditions  were  similar,  cix- 
cepting  that  the  water  near  the  bank  was  not  so  deep.  The  other  shore  protections 
and  the  dams  in  the  slough  were  but  slightly  damaged  and  were  very  easily  and 
cheaply  repaired ;  but  it  is  believed  that  the  protections  near  the  foot  of  the  slough, 
both  the  new  and  the  old,  where  the  bank  is  low  and  marshy,  will  need  further  work 
another  season. 

The  dam  in  Harper  Slough  was  uninjured  and  had  settled  but  slightly ;  but  it  was 
thought  proper  to  raise  and  strengthen  it,  and  the  remainder  of  the  rock  on  hand  was 
used  in  so  doing.  It  should  receive  another  course  of  brush  and  rock,  so  as  to  raise 
it  about  2  feet  additional. 

The  channel  in  Crooked  Slough,  although  much  straightened  and  giving  no  trouble 
during  the  season,  was  not  increased  as  much  in  depth  as  was  expected ;  but  it  is 
believed  that  another  season  will  show  still  further  improvement  in  depth  and  width. 
Ordinarily,  in  cases  where,  as  in  this  instance,  there  are  large  sand-bars  to  be  moved, 
several  years  elapse  before  the  full  beneficial  results  are  obtained.  The  river  above 
the  slough  for  several  miles  is  greatly  improved  and  it  is  not  believed  that  the  con- 
struction of  closing-dam^  at  Capoli  and  Ferry  ville  sloughs  will  be  found  necessary. 

List  of  works  constructed  and  repaired,  and  of  materials  used  during  season  of  1887,  is 

vicinity  of  Crooked  Slough, 


Designation. 


Sheet  28 : 

Dam  No.  6  and  Bbore  protection,  cnt  off  left  bank 

Shore  protection  at  head  of  Crooked  Sloagb,  left  bank, 
extension 


Shore  protectioiu>ppo8ite  Dam  Ho. 2,  extension. 
Shore  protection  abo 


)Ove  Dam  No.  2,  extension 
Dam  Ko.  5  raised  and  repaired ;  shore  protection  repaired 

and  extended 

Shore  protection  on  Island  156,  foot  of  Crooked  Slongh 

Dam  Na  1,  Harper  Slough,  raised .' 


Total 


Length. 


Dam. 


Feet. 
400 


400 


Shore 
protec- 
tion. 


FeeL 


265 

510 

1,810 

100 
860 


3,535 


MateriaL 


Book. 


Ou.pdt. 
283.5 

331. 3 

781.8 

2,941.9 

1.603.6 

1,067.9 

897.1 

7,907.1 


Bnuh. 


261.0 

899.3 
414.4 
83&7 

246.1 
794.6 


2,954.1 
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The  ft^;Tegate  length  of  dams  and  shore  protections  now  constmoted  in  the  vicinity 
^Crooked  Slongh  is:  dams,  1,666  feet;  snore  protections,  12,615  feet. 

Fhumdol  BttUemenifor  works  in  the  vicinity  of  Crooked  Sloughy  during  the  seaeon  of  1887. 

AsKmnt  expended  in  the  field  during  the  calendar  year  1887,  (from  dis- 
tribution sheets) $10,248.97 

Quota  of  general  superintendence  and  oflBce  expenses 456. 69 

VoT  use  of  plant 1,792.40 

Valoe  of  material  parchased  in  1886  and  nsed  in  work 621. 26 

13,119.32 
Value  of  material  on  hand  at  close  of  work 64.40 

Total  cost  of  work 1?,  054. 92 

Material  pnt  in : 

Rock cnbic  yards..        7,907.1 

Brash do 2,954.1 

Total do....       10,861.2 

Avenge  cost  per  cnbic  yard  of  material  in  place $1.20 

Avenge  cost  per  cnbic  yard  in  place,  exclnsive  of  office  expenses  and  plant 

chirge 0.995 

* 

The  natnre  of  the  work  requiring  a  great  excess  of  rock,  the  more  expensive  ma- 
terial, largely  increased  the  average  cost  i>er  cubic  yard  of  material  in  place. 

MINNSI8KA  TO  WINONA. 

An  allotment  of  $15,000  was  made  for  this  locality  for  1887,  the  work  contemplated 
eoiuiating  in  the  repair  and  extension  of  existing  works  and  the  construction  of  two 
ving-dams  near  Winona. 

In  January  and  April  some  repairs  were  made  to  the  dam  across  Rollingstone 
Slongh.  The  west  end  was  cut  down  about  2  feet  and  the  east  end  was  raised ;  719.6 
cobic  yards  of  rock  were  put  in  the  work  by  Jacob  Richtman,  of  Fountain  City,  at 
an  agreed  price  of  |1  per  cubic  yard.  The  total  cost  of  the  above  work  was  |942.47. 
Operations  with  steam-launches  Louiee  and  Stella  and  the  fleet  of  barges  nsed 
earlier  in  the  season  at  Crooked  Slough  were  commenced  July  22  and  continued  un- 
til August  10;  were  resumed  September  10,  carried  on  until  September  27,  and  again 
eontinued  October  6,  7,  and  8.  The  work  was  in  my  personal  charge.  Rock  was  ob- 
tained from  Albert  Kirchner  and  S.  D.  Van  Clorder,  under  formal  contract,  at  75  cents 
per  cnbic  yard  on  United  States  barges,  and  also  from  G.  W.  Allen,  by  open  market 
purchase,  at  70  oents  per  cubic  yard  on  United  States  barges.  Brush  was  obtained  in 
open  market  at  28  cents  per  cubic  yard  loaded. 
V^  work  performed  was  as  follows : 

Tbe  raising  and  strengthening  of  Dam  6  (sheet  16),  closing  the  chute  of  Island  53. 
The  middle  ground  bar  atthispoint  had  so  crowded  down  upon  the  Island  aato  make 
theeaatffln  passage  by  raftsdimcolt  and  dangerous,  owing  to  the  strong  draught  down 
the  chute  of  Island  53  when  the  water  was  running  over  the  dam.  The  channel  on 
the  western  side  was  too  shallow  for  use  at  low  stages,  and  even  when  the  river  was 
up  to  a  stage  of  7  feet  rafts  were  obliged  to  split  in  order  to  mi^e  the  passage  safely ; 
thns great  delay  was  cansed.  The  dam  being  raised,  the  draught  down  the  chute  was 
checked  and  the  eastern  channel  became  much  easier  to  run.  In  connection  with  this 
work  the  shore  protection  at  the  head  of  Island  53  was  put  in  good  repair.  Consid- 
erable repairs  were  made  to  Dam  7  (sheet  16),  closing  the  chute  of  Island  55,  and  to 
adjacent  shore  protection.  Slight  repair  swere  made  to  Dams  1,  6,  19,  and  24  (sheet 
17),  and  shore  protection  at  the  head  of  Island  58.  The  shore  pvt)tection  below  Dam 
9  (sheet  17)  was  also  repaired  and  extended  600  feet.  All  the  above  work  was  per- 
wmed  in  Jnlv  and  August. 

The  work  of  September  consisted  in  the  construction  of  Wing-dam  22  (sheet  18), 
S80  feet  in  length,  running  out  from  Island  71,  nearly  opposite  Dam  18  (sheet  18), 
with  its  crest  at  an  elevation  of  4  feet  above  low  water  of  1864 ;  shore  protection  1,150 
6et  in  length  on  Island  67 ;  shore  protection  800  feet  in  length  opposite  Dam  15 
(sheet  18) ;  and  shore  protection  500  feet  longon  Island  62,  near  the  head  of  Botsy 
ffiongh.    Slight  repairs  were  made  to  Dams  7,  23  (sheet  17),  and  Dam  20  (sheet  18). 

In  October  150  linear  feet  of  shore  protection  was  built  on  Island  62,  and  some 
fepaira  were  made  to  shore  protection  opposite  Fountain  City. 
Neariy  all  the  old  work  in  this  section  of  the  river  ia  now  in  excellent  leptAX. 
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Liai  of  worlcB  oonairueted  and  repaired  and  of  maleriah  used  during  geaean  of  1887  Jrom 

Minneiska  to  Winona, 


Designation. 


ffiieet  16: 

Dam  6,  raising 

Dam  7  and  shore  protection,  remiirs 

Shore  protection  head  of  Island  SS,  repairs 

Bheetl7: 

Dam  1,  repairs 

Dam  10,  repairs • 

Dam  24,  repairs 

Dam  7,  repairs 

Dam  23,  repairs 

8hore  protection  below  Dam  9,  extension 

Shore  protection  head  of  Island  58,  repairs 

Sliore  protection  on  Island  67 

Shore  protection  on  Island  02 

Shore  protection  opposite  Fountain  City,  repairs. 
Sheet  18 :       * 

Dam  6,  repairs 

Dam  20,  repairs 

Dam  22 

Shore  protection  opposite  Dam  15.... 


Total 


Length. 


Dam. 


Shore 
protec- 
tion. 


FmL 


Feet 


280 


280 


600 


1,100 
650 


800 


8,150 


Material. 


Rock. 


Brush. 


Ou.yd^. 

1,411.6 

1,490.2 

372.6 


9.060.9 


Ou,ydt. 
745.3 
843.2 
60.0 


385.7 

50.8 

148.6 

55.6 

54.7 

1,118.2 
178.2 

769.0 

1, 179. 5 

655.4 

59.1 

806.0 
393.3 

106L9 

26&8 

603.2 
844.8 

244.4 
«28.2 

* 

4484.4 


Financial  statement  for  works  between  MinneisJca  and  Winona  during  the  season  of  1887. 

Amonnt  expended  in  tbe  field  during  the  calendar  year  1887  (from  distri- 
bution sheets) *- $12,537.34 

Q iiota  of  ceneral  superintendence  and  office  es^penses 558. 65 

For  use  of  plant 2,192.61 

Total  cost  of  work 15,288,60 

Cost  of  repairs  to  Rollingstone  Dam 942.47 

Cost  of  work  by  days' labor 14,346.13 

Material  put  in : 

Rock cubic  yards..        9,060.9 

Brush do 4,484.4 

Total do....      13, &^ 

Average  cost  per  cubic  yard  of  material  in  place |l*Og 

In  the  above  work,  chiefly  repairs,  a  large  excess  of  rock  was  used  and  the  price 
paid  for  rock,  which  was  bought  under  formal  contract,  was  high;  bat  the  cost 
of  the  field-work,  exclusive  of  office  expenses  and  plant  charge,  was  brought  dowa 
to  an  average  of  85.6  cents  per  cubic  yard.  r 

read's  landing  to  minneiska. 


I 


Por  work  in  1887  in  this  locality,  a  stretch  of  25  miles,  an  allotment  of  |20,000 
made,  it  being  proposed  to  repair  and  strengthen  existing  dams  and  sliore  protec- 
tions, and  to  construct  some  new  work  near  Pine  Island.  The  greater  part  of  the 
allotment  was  unexpended. 

Operations  commenced  September  27  and  closed  October  12,  the  fleet  being  then 
taken  to  Crooked  Slough.  Work  was  performed  by  hired  labor  and  use  of  Govern- 
ment plant,  the  brush  and  a  portion  of  the  rock  being  towed  from  Fountain  City  by 
the  steamer  Barnard,  and  the  remainder  of  the  rock  from  Alma  by  the  launohes 
Louise  and  Stella,  The  long  tow,  at  very  low  water,  and  the  high  pric^  of  the  rock 
brought  from  Fountain  City  made  the  work  very  expensive.  The  Fountain  City 
rock  was  bought  under  a  formal  contract,  which  had  to  be  carried  out.  Tlie  AJma 
rock  was  bought  at  a  cheaper  rate  in  open  market. 


t*-^ 
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Tbe  work  coDsisted  in  the  coDstmetion  of  Dam  6  (sheet  15),  100  feet  in  length,  with 

ita  ereet  5  feet  ahove  low  water,  closing  a  ent-off  near  head  of  Porome  de  Terre  Sloogh, 

eastern  side  in  connection  with  which  dam  230  feet  of  shore  protection  were  bnilt ; 

ia  the  eoDstraotion  of  Dam  7  (sheet  15),  closing  the  first  ont-oif  above  Pine  Island, 

100  feet  in  length,  with  shore  protection  in  continuation  of  dam  270  feet  long;  in  the 

repairing  and  strengthening  of  Dams  3  and  4  (sheet  15),  closing  ^ont-offs  into  West 

Newton  Chate ;  and  in  the  bnilding  of  900  lenear  feet  of  shore  protection  in  Pine 

lalaod  Bend,  Ijelow  Dam  4  (sheet  15). 

Repain  to  works  above  Alma  had  to  be  postponed  te  some  fhtnre  time,  the  plant 
being  more  needed  at  other  points  nntil  close  of  season. 

LUt  of  works  constructed  and  repaired  and  of  materiaU  used  during  »eaaon  of  1887 /rom 

Readme  Landing  to  Minneiska, 


Length. 

MaUriaL 

DssigBstioii. 

•                                                ^ 

Dam. 

Feet 

100 

aoo 

Shore 
proteo- 

tiOD. 

Rock. 

Bnuh. 

Si««tI5: 

Dust  tod  ihoreDrotection^.....  4...  >-•.....  .............>..■•.. 

Feet. 
230 
270 

Ou.yde. 

885.8 

623.0 

39.0 

163.6 

l,61t.7 

€u.jfde. 
StT.  S 

DsaTuid  thoro  orotection 

DufniMtn 

Dun  3,  repaira - 

8ium  piDtoctkm  in  liiie  IftlsiMl  Bead 

900 

266.7 

Total 

200 

1,400 

3,321.6 

644.0 

f'i^MMl  statement  for  works  between  Readme  Landing  and  Minneiska  during  the  season 

of  1887. 

Amoont  expended  in  the  field  during  the  calendar  year  1887  (from  distri- 

bation  sheets) |5.7r»5.90 

Qnota  of  general  superintendence  and  office  expenses 256.48 

For  Me  of  plant... 1 1,006.63 

Total  cost  of  work 7,019.01 

Material  put  in : 

Rock cubic  yards..      3,321.6 

Brash do.-..  644.0 

Total do....      3.965.6 

A?engecost  percnbic  yard  of  material  in  place |1.77 

In  addition  to  reasons  above  given  the  great  excess  of  rock  made  the  work  expen- 
nvd.  Tlie  average  cost  of  the  field-work,  exclusive  of  office  expenses  and  plant  charge, 
WM|1.45  per  cnbic  yard. 

HOMER  TO  QUmiV'S  BLUFF. 

An  allotment  of  |25^000  for  1887  was  made  for  this  stretch  of  river,  14  miles  in 
leoffth,  and  a  contract  for  work  was  let  to  Jacob  Bichtman,  of  Fouutaiu  City,  Wih., 
*t  |1.53  per  cnbic  yard  for  rock  in  place  and  72  cents  per  cubic  yard  for  brush  in 
place.    Operations  commenced  May  3b  and  continued  until  September  3. 

The  work  accomplished  was  as  follows  : 

(1)  Repairs  to  Dam  2  (sheet  19).  This  dam,  built  in  1883,  and  closing  the  chute  of 
bland  78,  wan  raised  to  an  elevation  of  4  feet  above  low  water  of  1864,  and  the  shore 
protections  at  each  end  were  strengthened. 

(2)  Construction  of  Dam  4  Csheet  19),  from  Island  81  to  Minnesota  shore,  cloHing  La 
Moille  Chute.  This  dam  is  960  feet  long,  with  crest  about  4  feet  above  low  water  of 
1864,  and  with  shore  protections  110  feet  in  length  at  each  end. 

(3)  Repair  and  extension  of  shore  protection  on  head  of  Island  81.  The  old  shore 
protoction,  1883,  received  some  slight  repairs  and  was  extended  1,295  linear  fe<^t,  400 
wet  of  which  was  at  the  upper  end  and  the  remainder  at  the  lower  end,  of  an  average 
width  of  28  feet.  m 
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(4)  Constraotion  of  Dam  5  (shQet  19),  from  Island  81  to  Island  82.  This  dam  is  710 
feet  long,  built  mostly  on  sand-bars  up  to  a  height  of  about  5  feet  above  low  water 
of  1864. 

(5)  Constmction  of  Dam  6  (sheet  19),  closing  the  chute  of  Island  87.  This  dam  is 
420  feet  long,  with  235  feet  of  shore  protection  at  the  ends. 

(6)  Constmction  of  shore  protection  on  Island  87,  at  its  head  and  on  west  side,  876 
feet  in  length,  and  of  an  average  width  of  35  feet.    , 

(7)  Construction  of  Wing-dam  7  (sheet  19),  mnning  out  from  Wisconsin  shore  abont 
half  a  mile  above  Island  Sf.  length  1,300  feet.  The  water  was  quite  shallow  along  its 
entire  length,  which  is  built  to  a  height  of  about  4^  feet  above  low  water  of  1864. 

(8)  Construction  of  shore  protection  on  west  side  of  Island  79,  975  feet  in  length 
and  of  an  average  width  of  30  feet. 

The  work  was  under  the  local  inspection  of  Mr.  Q.  A.  Marr. 

List  of  works  constructed  and  repaired  dnd  of  materials  used  during  season  of  1887 /rom 
Homer  to  Queen^s  Bluffs  under  contract  with  Jacob  Bichtman, 


DesigDAtion. 


Sheet  19: 

Dam  2,  repairs 

Dam  4.  La  Moille  Chute : 

Dam  5 

Dam  6 

Dam  7 

Shore  protection  od  Island  81,  repairs  and  extension. 

Shore  protection  on  Island  87 

Shorn  protection  on  Island  70 


Total 


Length. 


Dam. 


Feet. 


oeo 

710 

420 

1,800 


3,390 


Shore 
protec- 
tion. 


Feet, 
"    "229 


235 
100 
1,295 
876 
975 


3,701 


MatoriaL 


Bock. 


Cu.  yd*. 

315.4 
3, 535. 1 

554  4 
1,836.6 
2, 527. 0 

i,ioa7 

805.8 
1, 017.  8 


11, 501. 8 


Bmsh. 


Ou.  yds. 


1,670.7 
453.7 
1.080.9 
2,028.5 
5d8.6 
795.7 
652.6 


7.278  7 


Finanoial  statement  for  works  between  Homer  and  Queen^s  Bluff,  performed  by  contract 

during  the  season  of  1887. 

Amount  paid  contractor 122,838.41 

Cost  of  local  inspection,  advertising,  etc 985.25 

Quota  of  general  superintendence  and  office  expenses 1,001.55 

Total  cost  of  work 24,885.21 

Material  put  in : 

Rock cubic  yards..  11,501.8 

Brush do 7.278.7 

Total dp....  13,780.5 

Average  cost  per  cubic  yard  of  material  in  place $1,325 


OUTTBKBKRa  TO  WAUPETON. 

An  allotment  of  $20,000  was  made  for  work  in  this  locality,  embracing  16  miles  of 
river.  It  was  proposed  to  raise  the  closing-dam  in  the  chute  of  Island  192,  to  close 
Bunker  and  Jacko  Chutes,  and  protect  the  shore  in  the  bend  opposite  Island  198. 
Contract  was  let  to  Sid.  J.  Truax,  of  Hastings,  Minn.,  at  $1  per  cubic  yard  for 
rock  in  place,  and  $1  per  cubic  yard  for  brush  in  place.  After  expenditure  of  the 
amonnt  ($18,000)  called  for  by  his  contract,  an  agreement  under  a  further  allotment 
was  made  with  him  to  construct  some  additional  necessary  shore  protection, at  95 cento 
per  cubic  yard  for  rock  in  place  and  70  cents  per  cubic  ysuxl  for  brush  in  place. 

Work  was  begun  July  1  and  completed  November  16.  Mr.  J.  F.  Marr  was  the  local 
inspector. 

The  following  works  were  built,  viz  : 

(1)  Bunker  Chute  closing-dam  (No.  1,  sheet  34).  The  western  bank  at  end  of  dam 
is  protected  for  a  length  of  350  feet,  and  the  eastern  or  island  bank  300  feet.  The  dam 
is  650  feet  long  and  built  to  a  height  of  5  feet  above  low  water  of  1864,  200  feet  of  ita 
length  being  from  18  to  22  feet  high,  and  the  dam  gradually  growing  less  in  height 
toward  each  shore,  except  about  50  feet  in  length  near  the  island  end,  which  is  from 
8  to  12  feet  high.  ^ 
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(2)  Jaclto  Sloagh  closing-dani  (No.  4,  sheet  33).  This  dam  is  475  feet  long^  bnilt 
U)  a  height  of  5  feet  above  low  water  of  1864,  and  with  shore  protections  at  each  eod 
*Jut^  (etjt  long.    The  shore  protection  at  the  east  end  is  from  80  to  90  feet  in  width. 

(3)  Shore  protection  in  bend  opposite  Island  198,  h,030  feet  long.  A  continooos  mat 
was  laid  and  well  loaded  with  rock,  the  bank  above  water  being  graded  to  a  gentle 
ftlope  and  covered  with  rock  alone. 

In  addition  to  the  above  work,  some  repairs  were  made  to  shore  protection  on  east 
feide  of  Ihlaud  190  and  at  foot  of  Island  189,  and  the  dam  in  the  chute  of  Island  192  was 
Te(iaired  and  raised  about  2^  feet,  it  now  being  about  5  feet  above  low  water  of  1804. 

List  of  wfrks  constructed  and  repaired  and  of  materials  used  during  season  of  1887,  from 
GutUnberg  to  Waupeton,  under  contract  and  agreement  with  Sid.  J,  Truax. 


Dest/CDAtioB. 


Sheet  33  : 

Dui4(JackoSlonich) 

Dud  1,  repftjred  and  raised 

Shore  protection  on  Island  190,  repairs. 
iSbore  protection  on  Inland  189,  repairs. 

Sheet  34  : 

Dam  1  (Banker  Chute) 

Sbwe  protection  opposite  Island,  198 . . . 


Totola 


Length. 


Dam. 


Fe€L 
475 


850 


1,125 


Shore 
protection. 


Feet. 


600 


050 
5,030 


6,280 


MaterialB. 


Bock. 


Chibieyardt. 
3,382.6 

•Hi...  <i 

326.9 
364.1 

6,112.0 
7, 168. 0 


18, 156. 5 


Brush. 


Cubic  yards, 
1,832.0 


i.  240. 1 
4,742.3 


10, 814. 4 


Fwatckl  tiaiement  for  %Dorlc9  "between  Guttenberg  and  Waupeton,  performed  by  contract 

and  agreement  during  season  of  18&7. 

AjDoont  paid  contractor $27,445.10 

Cost  of  local  inspection,  advertising,  etc 934.03 

Coetof|reDeral  superintendence  and  office  expenses .w....      1,264.55 

Total  cost  of  work 29,643.68 


Material  pat  in : 

Bock • cubic  yards..      IR,  156. 5 

Bruah do 10,814.4 


Total. 


ATerage  cost  per  cubic  yard  in  place. 


do 28,970.9 

11.023 


8AKD  PRAIRIE  TO  SAVANNA. 

Ad  allotment  of  $30,000  was  made  for  work  in  this  district,  embracing  12  miles  of 
river. 

Theoperations  of  the  season  are  confined  to  the  improvement  of  the  so-called  Keller's 
Bar,  or  Santa  F6  Crossing,  which  had  been  troublesome  for  some  years. 

The  work  was  let,  under  formal  contract,  to  A.  J.  Whitney,  of  Kock  Island,  at  $1.30 
P^  cubic  yard  for  rock  in  place,  and  70  cents  per  cubic  yard  for  brush  in  xilace.  Opora- 
tiou8 began  July  22,  and  were  completed  November  10. 

Tbe  work  accomplished  was  as  follows,  viz  : 

(1)  Closing-dam  1  (sheet  41),  from  Island  262  to  the  Iowa  shore.  This  dam  is  375 
feet  long  and  is  raised  to  an  elevation  of  5  feet  above  low  water  of  1864.  A  heavy 
shore  protection,  325  feet  in  length,  was  laid  at  the  island  end  of  the  dam,  but  on 
the  Iowa  shore  no  protection  was  built,  the  bank  being  rocky. 

C^)  Wiug-dam  2  (sheet  41),  starting  near  the  head  of  Island  262  and  running  out 
on  the  bar  across  an  intervening  pocket,  tho  depth  in  which  was  about  10  feet  at  low 
water.  It  inclines  slightly  np-stream  and  is  865  feet  long,  with  a  T-head  110  feet  in 
kn^.    Its  crest  is  at  an  elevation  of  5  feet  above  low  water. 

(3)  Dam  3  (sheet  41),  a  wing-dam  running  from  Island  262  about  200  feet  from  its 
foot,  crosaiug  a  pocket  400  feet  wide  and  about  18  feet  in  depth  at  low  water,  and  ex- 
tending out  on  the  bar  about  250  feet.  The  length  of  the  dam  is  660  feet,  with  a  T- 
head  110  feet  long  and  shore  protection  450  feet.    It  is  raised  to  an  elevaUou  oi  h  ieet 
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above  low  water,  bat  will  probably  need  some  additional  rock,  as,  owing  to  lateness 
of  season,  the  work  was  suspended  before  the  dam  had  been  made  as  strong  as  desirable. 

(4)  Shore  protection  on  Island  262.  This  protection  commences  on  the  western 
shore  of  the  island,  about  100  feet  from  its  head,  and,  rnnning  around  the  head  of  the 
island,  extends  down  the  eastern  shore  across  a  cut-off  or  small  chute  in  the  island, 
and  is  1,475  feet  in  length.  It  was  found  necessary  at  the  cut-off  to  lay  two  conraes 
of  brush  and  rock  and  to  extend  the  shore  protection  down  the  chute  for  a  little  dis- 
tance on  each  side, 

Mr.  Albert  Warren  was  the  local  inspector  in  charge  of  work. 

An  examination  made  at  the  close  of  tne  work  showed  the  dams  tisht  and  in  good  con- 
dition. A  strong  current  had  developed  around  the  T  of  Dam  3  (uieet  41),  quartering 
down  over  the  crossing  to  the  Government  light.  The  space  between  the  wiu^-dams 
is  filling  up.  with  sand.  In  the  table  which  follows  all  the  shore  protection,  includ- 
ing that  at  ends  of  dams,  is  taken  together. 

Liat  of  works  constructed  and  of  materiah  used  during  season  of  1887,  from  Sand  Prairie 

to  Savanna,  under  contraot  with  A,  J,  Whitney. 


Designation. 

Length. 

Eock. 

Brnah. 

Sheet  41: 

Dam  1 

Feet. 
875 
865 

660 
2,250 

Otuydt. 
1.882.2 
4.027.4 
6.489.4 
4.643.8 

1,227.4 
2.827.1 
4. 391. 2 

Dam  2  (apper.wing) 

Dam  3  (lower  wiosi 

Shofe  DroteotioQ  on  Island 262.. ....••..•••... ......."L.. ...... ....••. 

2,14L7 

Total 

17,042.8 

10.587.4 

Financial  statement  for  works  between  Sand  Prairie  and  Savanna  performed  by  eontrao 

during  season  of  1887. 

Amount  paid  contractor $29,566.82 

Add  cost  of  local  inspection,  advertising,  etc 820. 15 

Add  quota  of  general  superintendence  and  office  expenses •••••.      1, 354. 00 

Total  cost  of  work 31,740.97 

Material  put  in : 

Rock cubic  yards..      17,042.8 

Brush do 10,587.4 

Total do....      27,630.2 

Average  cost  per  cubic  yard  of  material  in  place |1.15 


-7 


BOCK  ISLAND  RAPIDS. 

Under  the  general  project  of  Maroh  8,  1887,  an  allotment  of  |1CU)00  was  made  for 
removiD}^  obstructions  at  various  points  on  Rock  Island  Rapids.  This  amount,  with 
that  available  from  the  previous  year,  gave  about  $12,000  for  the  work. 

Proposals  for  performius  the  work  were  invited  and  an  agreement  was  made  with 
A.  J.  Whitney,  of  Rock  Island,  the  lowest  bidder,  for  romoving  rock  at  |7  per  solid 
cubic  yard,  and  |8  per  hour  for  hiro  of  dredging  plant  in  romoving  sand,  loose  rock, 
bowlders,  etc.  The  prices  were  the  same  as  those  paid  in  1886.  The  measuroment  of 
the  rock  was  made  by  the  method  of  displacement,  the  specific  gravity  (2.7)  of  the 
material  having  been  ascertained  by  accurate  weighing  of  numerous  samples.  Mr. 
C.  H.  Beuck  was  the  local  inspector. 

(a)  At  CamhpelVs  Chain. — Work  was  begun  by  the  dredge  in  removing  loose  rock, 
bowlders,  clay,  etc.,  at  head  of  Campbell's  Chain  on  April  9  on  patch  6.  On  the  12th 
a  chisel-boat  began  on  patch  7,  the  breaking  up  of  which  was  finished  on  the  13th. 
From  this  time  until  the  23d  one  and  sometimes  two  chisels  wero  at  work  on  patch  8. 
On  the  26th  the  fleet  was  laid  up  on  account  of  high  water,  and  no  further  work  was 
done  during  the  mouth  of  April.  The  result  of  the  month's  work  was  the  widening 
of  the  available  entrance  to  the  cut  at  Campbell's  about  100  feet  and  the  romoval  of 
patch  7,  a  very  bad  obstruction. 

In  May  the  work  of  excavation  was  not  rosumed  until  the  16th,  the  high  water 

'"  continuing.    From  that  time  until  the  close  of  the  month  one  chisel  worked  on, 
lies  8  and  §near  the  toot  of  the  chain.    Operations  were  much  hindered  by  aoci- 
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donte  toy  and  consequent  breakage  of,  machinery.    None  of  tlie  broken  rock  was  re- 
mored  by  dredge  during  Maf. 

In  Jane  work  was  continued  at  this  chain  and  2U.24  cable  yards  of  rock  were  re- 
BOTed  by  dredge. 

In  July  lees  progresH  was  made  than  was  exiiected,  owing  to  the  extreme  hard- 
neeaof  therocK  which  oansed  frequent  breakages  of  chisel  points  and  chisel- boat 
maohin^y.  The  dredge  was  employed  a  short  time  in  removing  loose  rock  and  saud 
from  the  cut^t  the  h^A  of  Campbell's  Chain.  One  hundred  and  sixty-five  and  five- 
tenths  eabio  yards  of  rock  were  removed. 

In  August  but  little  progress  was  made  in  chiseling  for  the  same  reasons  as  in  July. 
Forty-six  and  forty-four  hundredth  cubic  yards  of  rock  were  removed. 

bi  geptember  considerable  progress  was  mode  in  the  chiseling  and  breaking  of 
rook  and  318.49  cubic  yards  were  removed  by  dredge. 

On  October  19  the  removal  of  rock  at  this  chain  was  finished.  It  is  now  believed 
that  no  further  obstruction  to  navigation  at  this  locality  will  be  found  other  than 
the  occasional  filling  up  with  sand  from  above  the  head  of  the  out.  It  is  possible, 
however,  that  some  small  points  of  rock  may  have  escaped  the  chisel  and  dredge, 
bat  no  opportunity  has  as  yet  occurred  for  making  a  careful  and  thorough  exami- 
satioD. 

The  total  number  of  solid  cubic  yards  of  rock  excavated  and  removed  at  this  chain 
in  1887  was  89L75 ;  total  number  of  hoars'  hire  of  dredging  plant  removing  loose 
loek,  fland,  etc.,  was  177f. 

(h)  At  Sinni  Louis  amd  CaHn  ckaina, — On  these  two  contiguous  chains  work  was 
^mn  October  19  and  continued  until  November  15,  when  the  available  funds  were 
exliansted.  Two  chisel-boats  were  employed  on  patches  1,  la,  lb,  and  3,  and  the 
dredge  removed  the  broken  rock  to  the  amount  of  452. 13  solid  cubic  yards.  The  dredge 
was  also  employed  ten  hours  in  removing  loose  rock.  There  stiU  remain  a  number  of 
bad  obstructions  to  navigation  at  Cabin  and  Saint  Louis  chains. 

Hisseial  statement  far  work  on  Bock  Island  Bapids,  performed  hif  affreement  during 

season  of  1887. 

Amoontpaid  contractor ..^ 119,905.66 

Cost  of  local  inspection 1,728.09 

Qaotsof  general  superintendence  andolBoe  expenses 562.97 

Total  cost  of  work - 13,196.72 

For  excavation  and  removal  o(  rock : 

Amoontpaid  contractor........ • 9,403.66 

Cost  of  local  inspection 1,490.09 

Proportion  of  general  superintendence  and  office  expenses 485. 43 

>  "^"^^ 

Cost  of  excavation  and  removal  of  rock 11,379. 18 

Total  number  of  solid  cubic  yards  excavated  and  removed 1, 343. 38 

Average  cost  per  cubic  yard .- $0,847 

BUOYS  ON  BOCK  ISLAND  RAPIPS. 

On  March  19, 1887,  steam-launch  Zoatse,  with  steam  drill-boat  and  a  small  fleet,  began 
resetting  the  buoys.  Work  was  completed  March  31.  There  were  added  to  the  old 
■ystetn  of  26  buoys  3  new  ones,  numbered  9i,  12i,  and  17|.  The  position  of  Nu.  10 
was  changed.  AU  the  range  stakes  were  carefully  looked  up,  reset,  and  chauged, 
where  necessary,  and  repainted. 

The  old  mooring  chains  were  found  at  Nos.  1,  3,  4,  5,  7,  8,  9,  11,  12,  13,  14, 16, 17, 18, 
19,  sod  22,  and  new  bolts  and  chains  were  put  in  at  No.  2,  6,  10,  15,  20,  21,  23,  24,  25, 
26, 9i,  12i,  and  17^. 

Daring  the  peason  buoys  were  frequently  carried  away  by  rafts,  but  wore  as  often 
reset  by  Mr.  C.  H.  Beuck.  On  November  16,  17,  and  18  the  buoys  were  taken  in  and 
stored.  But  6  were  then  found  to  be  missing.  The  buoys  have  x)roved  to  be  of  much 
raloe  to  navigation. 

The  cost  of  buoyage  for  the  season  of  1887,  including  proportion  of  plant  charges 
sod  superintendence  and  office  expenses,  was  ^582.29. 

UNITED  STATES  DREDGE  PUCENIX. 

An  allotment  of  $5,000  was  made  for  1887  for  expenses  of  dredging  in  cutting  new 
channels  at  obstructed  points.    The  dredge  PhrniiXy  assisted  by  tow-boat «/,  O,  Parke^ 
employed  on  this  dnt^  dnrmg  the  entire  mouth  of  Juno,  and  succeeded  luo^Qum^ 
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ffood  steam-boat  channels  at  Red  Rock,  Merrimac,  and  Froncliman's  bars,  and  at  Island 
No.  17.  The  amonnt  of  material  moved  during  progres&of  this  work  was  24,953  cnbio 
yards.  From  August  10  to  14  the  dredge  ana  tow-boat  were  employed  in  cutting  a 
channel  through  a  bar  at  Beef  Slough.  The  channel  was  made  about  300  feet  long 
and  60  feet  Wide,  and  sand  to  the  amount  of  3,643  cubic  yards  was  dredged. 

Financial  statement  far  work  performed  by  dredge  Phwnix  during  §ea*on  of  1887. 

Amount  expended  in  the  field $2,329.67 

Proporif  on  of  general  sui>erintendence  and  office  expenses 103. 81 

Plant  charge 407.43 

Totolcost 2,840.91 

Cubic  yards  of  sand  dredged 28,&96 

Average  cost  per  cubic  yard |0. 10 

SNAG-BOAT  GENERAL  BARNARD. 

A  small  allotment  was  made  from  the  appropriation  for  *' Improving  Mississippi 
River  from  Saint  Paul  to  Des  Moines  Rapids'^  for  urgent  work.  Operations  are  given 
under  head  of  **  Improving  Upper  Mississippi  River.''    Amount  expended,  |4,^35.^ 

SURVEYS  AND  GAUGES. 

Mr.  H.  Bosse,  draughtsman,  with  a  small  party,  made  a  survey  between  October 
4  and  10  of  the  river  from  a  point  about  1  mile  above  head  of  Rollingstone  Slough  to 
Fountain  City.  Numerous  soundings  were  taken  and  a  line  of  leveb  run  with  suffi- 
cient bench-marks  and  water  surfaces.  This  survey  has  been  plotted  and  a  project 
based  upon  it  for  work  in  1888  in  vicinity  of  Fountain  City.  The  same  party  subse- 
quently made  a  similar  survey  from  Pine  Island  to  foot  of  West  Newton  Slough. 
This  survey  was  completed  October  17.  A  project  has  also  been  made  for  work  in  the 
locality  above  mentioned. 

Between  October  18  and  31  the  party  was  engaged  in  a  survey  from  Pig's  Eye 
Island  to  Pine  Bend.    This  work  is  now  being  plotted. 

Gauges  were  kept  at  Hastings,  Red  Wing,  McGregor,  and  Winona  during  the  year. 
Gauge  records  were  also  obtained  from  the  Signal  Service  and  the  bridge  keepers  at 
Saint  Paul,  Dubuque,  Rock  Island,  Keokuk,  Burlington,  Quincy,  Hannibsu,  and 
Louisiana.    These  records  have  been  plotted. 

Some  expenses  incidental  to  the  Board  of  Engineers  on  Dubuque  Bridge  were  in- 
curred. 

Amount  expended  on  surveys  and  gauges,  etc.,  during  1887,  $2,058.2$. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer, 

Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S,  A, 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Bock  Island,  III,  July  1,  1888. 

Major  :  I  have  the  honor  to  present  a  preliminary  report  of  operations  for  the  im> 
provement  of  the  Mississippi  River  in  the  division  under  my  charge,  extending  from 
Saint  Paul,  Minn.,  to  the  vicinity  of  Burlington,  Iowa,  during  the  second  half  of  the 
fiscal  year  ending  June  30,  1B88 : 

REPAIRS  OF  PLANT. 

During  March  and  April,  1888,  tow-boat  Fury  and  steam-launches  Louise  and  Stella, 
which  had  lieen  docked  at  Rock  Island  in  the  fall  of  1887,  were  thoroughly  repaired 
and  partially  repainted. 

SURVEY  OF  MOLINE  AND  DUCK  CREEK  CHAINS  OF  THE  ROCK  ISLAND  RAPIDS. 

On  January  19,  1888,  a  party  in  charge  of  Inspector  C.  H.  Beuck  was  put  in  the 

£e}d  to  make  soundings  through  the  ice.    The  field  work  was  completed  February 

2:^,  aadfrom  that  time  until  May  1  a  small  fotoe  was  engaged  in  plotting  the  notes 
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and  makiBg  dstimateH  of  qnantitiea  of  rock  in  the  varioofl  patchoa  above  grade  within 

the  ehaan^  limits.    Base  lines  were  ran  and  the  ice  field  laid  oat  into  sqaares  of  '20- 

feet  sidse  at  Dack  Creek  Chain  and  10-feet  sides  at  Moline  Chain,  and  soundings 

were  taken  at  the  comers  of  the  sqaares.    At  Moliae  Chaia,  the  rock  bottom  being 

more  irregular  than  at  Dock  Creek,  the  sqaares  were  made  smaller.    The  sounding 

was  performed  with  a  level  rod,  and  the  elevation  of  the  bottom  of  the  river  at  each 

oomer  of  every  square  was  thas  obtained,  connection  having  been  made  with  the 

permanent  bench-marks  of  the  Rock  Island  Rapids.    These  bench-marks  have  been 

Buiy  years  in  use  and  freqaent  observations  of  water-surface,  taken  from  them  at 

Tery  low  water  and  other  stages  of  the  river,  have  enabled  us  to  adjust  very  accu- 

mtely  the  low- water  plane  on  all  the  chains,  as  well  as  to  determine,  from  the  reading 

of  the  gauge  at  Rock  Island  Bridge,  or  from  a  water-surface  elevation  taken  at  any  of 

the  bench-marks,  what  the  stage  of  water  is  at  any  point  on  the  rapids.    A  table  has 

been  prepared  showing  the  comparative  stages  at  various  points  on  the  rapids  from 

low  water  of  1^4  to  an  8-foot  stage  on  Rock  Island  Bridge. 

We  were  fortnnate  in  finding-the  rivor  entirely  closed  and  the  ioe  solid  at  the  chains 
Borveyed,  such  being  very  seldom  the  case  even  in  the  coldest  winteiD. 

Maps  and  tracings  have  been  prepared  on  a  scale  of  1  inch  to  50  feet  at  Moline  Chain 
lod  1  inch  to  100  feet  at  Duck  Creek  Chain.  These  maps  and  tracings  show  low  water 
i»l  grade  (4  feet  below  low  water  of  1861)  contour  lines  and  elevations,  the  various 
patcnes  of  rock  lying  above  grade,  and  give  tables  of  estimates  of  quantities  of  ruck 
above  grade,  and  also  the  channel  limits. 
Knmber  of  soundings  at  Moline  Chain  (over  an  area  of  about  610,000  square 


feet 


5.5118 


Knmber  of  soundings  at  Duck  Creek  Chain  (over  an  area  of  about  5^,000 
•qaarefeet) 2,705 


BUOTS  ON  ROCK  ISLAJO)  RAPIDS. 


April  7, 1888,  the  tow-boat  Furift  assisted  by  steam-launch  Stella  and  drill-boat,  began 
replaciog  the  buoys  on  Rock  Island  Rapids.  The  work  was  much  delayed  by  bad 
weather  and  the  high  stage  of  water  prevailing,  but  was  completed  April  14.  Throe 
oew  baoys  were  established  this  spring,  the  total  number  of  buoys  placed  being  3*^. 
All  the  range  stakes  were  carefully  examined,  and  were  reset  and  changed  where  nee- 
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SURVEY  FROM  FAIRPORT  TO  MUSCATINE. 


On  April  16,  1888,  the  survey  party,  in  charge  of  Inspector  J.  C.  McEIhorue,  was 
taken  to  Fairport  by  the  tow-boat  Fury^  which  was  then  laid  up  and  used  as  quarters 
for  the  raeu  during  the  progress  of  the  survey. 

The  field  work  was  complefed  April  30,  and  the  oflice  work  May  30. 

High  water  greatly  retarded  the  work,  the  banks  during  the  latter  part  of  the  sur- 
vey being  under  water. 

Len^of  river  surveyed,  7.1  miles ;  transit  lines,  11^  miles ;  stadia  lines,  4^  miles  ; 
level  hues,  8^  miles ;  soundings,  3,580. 

HIGH-WATER  GRADES. 

A  party  was  at  work  in  May  placing  high- water  and  bench  marks  at  various  points 
from  Saint  Paul  to  the  mouth  of  the  Missouri  River.  Details  of  this  work  may  be 
foand  under  head  of  Upper  Mississippi  River. 

SURVEY  FROM  READ'S  LANDING  TO  WINONA. 

This  survey  is  now  in  progress  in  charge  of  Suporiuteudeut  W.  A.  Thompson.  The 
£e]d  work  commenced  Juno  1,  has  been  completed  from  Read's  Lauding  to  ChiniDey 
fiock,  adistanceof  about  25  miles.  It  is  expected  to  iinish  the  survey  about  July  10, 
when  the  plotting  of  the  notes  in  the  office  will  be  begun. 


VICINITY  OF  FOUNTAIN  CITY,   WISCONSIN. 

• 

A  project  for  work  at  Fountain  City  was  submitted  March  29,  1888,  and  approved 
April  4. 

The  bar  at  this  locality  was  very  troublesome  in  1887  ;  in  fact,  more  so  than  any 
other  between  Des  Moines  Rapids  and  Saint  Paul.  Tlie  plan  contemplates  the  con- 
struction of  tdree  wing-dams  extending  from  Island  GO,  nuarly  opposite  the  upper  end 
of  the  village  of  Fountain  City,  and  contracting  the  water-way  at  the  bar,  at  a  3-foot 
stage,  to  about  800  feet.  It  is  expected  that  the  construction  of  those  dam»  \v'\U  i^- 
Bove  tho  obstmctions  at  this  point, 

jsiraSS ^ 
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These  dams  are  nambered  26,  27,  and  28  (Sheet  17)  and  are  to  be  620,  496,  and  380 
feet  in  length,  respectively.  They  are  estimated  to  contain,  including  the  necessary 
shore  protection,  5,299  onbio  yards  of  rock  and  4,616  cubic  yards  of  brush  and  to  cost 
$10,000.  On  acoonnt  of  high  water  in  the  spring  and  consequent  difficulty  in  obtain- 
ing material,  work  was  not  begun  un|il  June.  On  the  lltu  the  snag-boat  Barnard 
and  steam-launch  LimiK  left  Heytman's  Landing  (winter  harbor  of  barge  fleet)  with 
eight  barges  and  arrived  at  Fountain  City  on  the  evening  of  the  12th.  The  Bmmard 
was  then  laid  up  and  used  as  quarters  for  the  working  force  and  the  towing  of  material 
was  performed  by  the  Louise,  The  work  accompliuied  to  June  30  includes  the  con- 
struction of  Dam  26,  the  upper  one  of  the  series,  which  is 620  feet  lon^,  with  160  lineal 
feet  of  shore  protection,  and  has  three  courses  of  brush  and  rock  its  entire  length 
and  a  fourth  course  for  about  one-half  its  length.  It  will  need  some  additional  top- 
dressing  when  the  river  falls.  Dam  27,  the  second  of  the  series,  was  commenced,  the 
first  course  being  now  completed.  It  wiU  be  490  feet  long,  with  its  crest  at  an  eleva- 
tion of  3  feet  above  low  water  of  1864.  The  amount  or  material  already  pat  in  is : 
Rock,  2,527.5  cubic  yards ;  brush,  2,432  cubic  yards. 

It  is  expected  to  complete  this  work  in  July. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
A$H9tani  Engineer, 

Major  A.  Mackenzie, 

Corps  of  Engineers,  U,  8,  A, 


report  of  mr.  m.  bieigs,  united  states  civil  enginbeb. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  March  2,  188a 

Major  :  I  have  the  honor  to  present  a  report  of  work  done  under  my  direction  be- 
tweeu  Otter  Island,  Illinois,  and  Montrose,  Iowa,  under  appropriation  for  '*  Improv- 
ing MissiMsippi  River  from  Saint  Paul  to  Dos  Moines  Rapids,'' during  the  calendar 
year  ending  December  31,  1887.  The  items  of  work  and  total  amounts  expended  are 
shown  in  the  following  table: 


J 

a 

a 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Designation. 


Removing  rock,  Drew's  Prairie 

Repairing  8ho1(o1con  Dam  Kos.  1  and  2 

Repairing  Sbolcokon  Dam  No.  2 

Banding  dam  in  Wixen  Chute , 

Bliore  protcct4on,  liead  of  Island  395 ... 
Shore  protection,  Sanerwein's  Bend..... 

Shore  protectioji,  Burlington  Island 

Work  in  Ticinity  of  Pontoosao 

Removing  rock  oelow  Island  89& 

Removing  ohstmctions  at  Keithsborgh 

Closing  cut-off,  Burlington  Island 

Removing  wrecks 

Total 


Expended 

for  field 

work  and 

materiaL 


1742.20 

5,541.92 

884.51 

6,094.19 

8,900.17 

3,856.28 

4,972.06 

644.22 

503.88 

61.50 

86.45 

208.44 


27,566.42 


General 

saperin- 

tendentand 

office  ex 

penaes. 


$33.07 

246.94 

39.41 

271.58 

17&28 

171.46 

221.68 

2&67 

22.42 

2.74 

3.65 

9.26 


1,229.18 


Charge 

for  Qseof 

plants 


$129.80 

969.19 

154.69 

1, 065^79 

697.80 

674.41 

869.55 

112.67 

88.12 

10.76 

15.12 

36L41 


4,824.81 


Total 

amoantex* 

pended. 


$905.07 

6,758.05 

1,07a  61 

7,431.56 

4,866.25 

4.702.17 

6,063.29 

785.56 

614.42 

75c  00 

105i22 

353.71 


83, 83a  91 


1.   RSMOVIKG  ROCK  AT  DREW'S  PRAIRIE. 

This  patch  of  rock  had  heen  drilled  and  blasted  in  the  fall  of  1886.  Dredge  No.  1 
was  towed  to  position  on  the  patch  May  24,  1887,  and  worked  until  June  9,  1887,  re- 
moving 312  cnbic  yards  of  broken  rock  and  gravel.  Of  this  amount  207  onbio  yards 
were  rock.  A  grade  line  of  5  to  6  feet  below  Tow  water  of  1864  was  secured,  and  a  bad 
obstruction  removed  from  the  direct  track  of  steamers.  The  material  forming  the 
patch  was  ledge  rock,  bowlders,  gravel,  etc.  The  cost  of  work  during  the  year  1887 
was  $905.07,  and  there  was  expended  for  drilling  and  blasting  in  1886  f961.76,  giving 
for  the  total  cost  $1,266.83,  or  $4.03  per  cubic  yard. 

2.  REPAIRI17G  8HOKOKON  DAMS  NOS.  1  AKD  2. 

Work  was  begun  on  these  dams  May  24,  and  was  completed  June  2,  1887.  There 
were  employed  steamer  Vixen,  Dredge  No.  1,  Pile-driver  No.  34.    Host  of  the  work 
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VM  on  Dam  No.  1  (Sheet  50*),  which  was  raised  with  rock  to  its  original  height,  faced 
on  the  upper  tide  with  a  course  of  hrnsh,  and  the  latter  covered  with  gravel.  The 
aosle  between  the  npper  side  of  the  dam  and  the  bottom  was  also  tilled  with  gravel, 
and  the  leakage  throagh  the  dam  almost  completely  stopped.  When  this  work  was 
completed  the  level  of  the  water  above  the  dam  was  about  18  inches,  and  below  the 
dMD  about  7  feet  2  inches  lower  than  the  crest ;  a  fall  of  5  feet  8  inches. 
The  material  used  was  as  follows : 

Rock,  cubic  yards  (towed  30  miles,  from  Nauvoo,  111.) 3,69*2.17 

Brash,  cubic  yards  (towed  14  miles,  from  Dallas,  111. ) 707.  tiC 

Pole»,  number  (towed  14  miles,  from  Dallas,  111.) 1G6 

Oravel,  cabio  yards  (towed  6  miles,  from  foot  of  Burlington  Bluffs) 2, 657. 60 

Piling,  lineal  feet  (towed  10  miles) 3,120.00 

The  cost  of  the  work,  including  $1,445.63  paid  for  rock  in  1886,  was  |8,203.68,  or 
|l.l6per  cubic  yard. 

3.  REPAIRING  SUOKOKON  DAM  NO.  2. 

September  2  and  3  a  small  force  was  sent  to  repair  a  bad  leak  at  the  oast  end  of 
this  dam,  the  great  head  of  water  having  burrowed  behind  the  shore  protection  and 
threatening  serious  damage.  On  September  19  the  dam  was  reported  broken,  and  on 
iospection  a  gap  was  found  140  feet  wide  and  from  11  to  12  feet  deep,  through  which 
I  large  amount  of  water  poured.  This  was  in  a  part  of  the  dam  we  had  done  no 
work  on,  it  being  up  to  grade.  The  immediate  effect  of  the  break  was  to  lower  the 
sorface  of  the  water  above  the  dam  all  the  way  up  to  the  head  of  Burlington  Island, 
from  15  inches  at  the  dam  to  6  inches  at  the  upper  end.  Steps  were  taken  to  prevent 
the  break  widening  by  driving  clusters  of  piles  at  each  end  of  the  gap  and  filling  in 
aroand  them  with  rock.  In  these  repairs  there  were  used :  of  rock,  471.00  cubic 
yards;  of  spalls,  175.86  cubic  yards;  of  piling,  448  lineal  feet. 

The  cost  of  the  work  was  $1,078.61  or  $1.66  per  cubic  yard.  The  rook,  as  in  the 
former  case,  was  towed  30  miles  up-stream. 

4.  BUIUDINO  DAM  NO.  5  [SHEET  62]— VIXEN  CHUTE. 

The  closing  of  this  chute  had  become  a  necessity,  owing  to  the  great  draught  of  water 
throagh  it  and  the  shoaling  of  the  crossing  opposite  Island  394.  The  least  depth  of 
water  at  the  time  of  beginning  the  dam  was— the  sti^ge  being  3|  feet — 11  feet,  in- 
creasing to  18  feet  at  the  west  end  of  the  dam.  The  cnute  at  this  point  being  500 
feet  wide,  a  great  amount  of  water  was  withdrawn  from  the  main  channel. 

June  7,  work  was  begun  by  the  pile-driver,  and  a  single  row  of  piles  5  feet  apart 
was  driven  across  the  site  of  the  dam.  Below  the  piles  two  mats  were  sunk,  extend- 
ing across  the  chute  and  about  35  feet  down-stream,  to  serve  as  a  foundation  and 
apron.  These  mats  were  sunk  with  rock  and  covered  with  rock  and  gravel,  the  lat- 
ter being  dumped  from  dump-scows.  When  this  was  completed,  rock  was  thrown 
from  flats  laid  against  the  upper  side  of  the  piling  and  on  the  line  of  the  crest  of  the 
dam;  while  gravel  was  dumi)ed  as  close  to  the  rock  on  the  upper  side  of  the  dam  as 
practicable,  bringing  rock  and  gravel  both  up  together,  and  thus  securing  a  water- 
tight joint  between  the  dam  and  the  sand  bottom.  As  the  current  grew  stronger,  a 
mattress  was  extended  above  the  upper  side  of  the  dam  against  the  piling.  This 
prevented  any  rock  from  being  carried  away,  as  it  effectually  broke  the  current. 

There  is  great  convenience  attache<l  to  this  mode  of  construction.  Handling  the 
barg^  is  reduced  to  a  minimum,  as  they  will  rest  against  the  piling  and  are  liold 
thereby  the  cnrrent;  except  for  the  lowest  or  apron  course  of  mattress  work,  where 
the  barges  must  be  attached  below  the  piles.  Also,  the  piles  form  a  very  material 
uustance  to  the  dam  in  resisting  the  att^acks  of  ice,  which  is  one  of  the  worst  foes  of 
AQ  ordinary  dam  of  loose  stones.  During  its  construction  there  was  no  uoticeablv 
settlement  of  the  dam  in  any  one  place,  showing  that  it  was  well  protected  from 
•COOT  at  its  base.  When  completed,  Jniy  20,  the  mil  over  the  dam  was  1.8  feet,  the 
stage  being  2  feet  above  low  water  of  1864.  The  crost  of  the  dam  was  then  1  foot 
out  of  water,  or  3.8  feet  above  low  water.  This  shows  that  the  effect  of  this  dam 
extended  much  further  up-stream  than  the  head  of  Island  394. 

The  construction  of  this  dam  was  followed  by  considerable  improvement  on  tlie  bar 
opposite  Island  394,  where  many  boats  had  been  aground  previously. 

There  were  used  in  the  construction  of  this  dam  4,471  cubic  yards  of  rock,  5,412 
cubic  yards  of  gravel,  1,360  cubic  yards  of  brush,  and  2, 359  linear  feet  of  piling.  The 
total  cost  of  the  work  was  $7,431.56,  or  66.1  cents  per  cubic  yard  of  material.  A  re<;u- 
htf  brush  and  rock  dam  in  the  same  locality  would  have  required  about  11,000  cubic 
yards  of  material  and  would  have  cost  probably  not  less  thau  $10,000.  

*  Sheet  numbers  are  those  o!  the  general  mapa,  survey  of  187B-'70. 
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5.   BUILDING  SHORE  rKOTECTION  AT  UKAD  OF  ISLAND  395. 

Steamer  Vixen  was  at  work  here  from  July  21  to  Augast  12, 1887.  Dredge  No.  1 
was  employed  foar  days  Id  July  removing  snags  from  bank,  and  from  October  12  to 
17  furnishing  gravel. 

The  length  of  this  shore  protection  is  2,125  feet,  and  the  average  width  of  slope  pro- 
tected is  27  feet.  The  protection  work  was  done  at  a  very  low  stage  of  water.  A 
20-foot  mat  was  extended  from  the  west  side  down,  and  3  or  4  feet  in  width  of  brush 
was  laid  on  the  slope  above  the  water  surface.  The  bank  was  then  riprapped  clear 
to  the  top.  Beneath  the  water  only  stone  enough  was  used  to  sink  the  mats  efiect- 
ually,  and  they  were  afterwards  covered  with  gravel  dumped  from  dump-scows. 

The  material  nsed  was  as  follows:  2,116.:M  cubic  yards  of  rock,  1,780  cubic  yuxls  of 
gravel,  and  1,849  cubic  yards  of  brush.  The  cost  of  the  work  was  $4,8(36.25,  or  84.7 
cents  per  cubic  yard,  or  |2,29  per  linear  foot. 

6.  SHORE  PROTECTION  AT  SAUERWEIN'S  BEND. 

-^  Work  was  commenced  August  13  and  con  pleted  September  17,  1887.  The  same 
construction  as  at  Island  395,  excepting  gravel,  was  used.  The  width  of  slope  was  21 
feet  and  the  length  of  the  protection  2,700  feet. 

The  material  used  was  as  follows :  Rock,  2,17(5.24  cubic  yards ;  spalls,  :^0  cubic 
yards;  brush,  1,869  cubic  yards.  The  cost  of  the  work  was  $4,702.17,  or  $1.07  i>cr 
cubic  yard,  or  $1.74  per  linear  foot.  The  cost  of  this  work,  as  well  as  that  at  Island 
395,  was  increased  by  the  excessive  amount  of  snagging  required  for  clearing  the 
banks. 

7.   SHORE  PROTECTION  AT  FOOT  OF  BURLINGTOJJ  ISLAND,  NO.  392. 

Work  was  begun  September  17  and  finished  October  11,  1887.  The  coustmction 
was  the  same  as  the  above.    The  length  of  protection  was  4,700  feet  and  width  21  feet. 

The  amount  of  material  used  was  as  follows :  Rock,  2,631.46  cubic  yards ;  spalls, 
1,037.87  cubic  yards;  brush,  3,183  cubic  yards.  The  cost  of  the  work  was  $(i,0&}.21), 
or  88.7  qents  per  cubic  yard,  or  $1.29  per  linear  foot. 

8.   WORK  IN  THE   VICINITY  OF  P0NT008AC. 

From  July  19  to  22  the  drill-boat  was  employed  drilling  and  blasting  high  bowlders 
very  dangerous  to  navigation.  August  4  to  7  Dredge  No.  1  was  employed  cutting  a 
channel  through  Pontoosao  Bar  and  assisting  boats  over.  There  was  also  a  sand-bag 
dam  200  feet  long  built,  which  seemed  to  help  considerably  in  cutting  out  a  channel 
over  the  bar.  From  October  18  to  21  the  Vixen  and  dredge  were  employed  removing 
blasted  rocks  and  snags.  Many  of  the  rocks  previously  blasted  could  no  longer  be 
found,  others  were  covered  with  sand.  The  effect  of  the  dynamite  on  the  granite 
bowlders  is  to  completely  shatter  them. 

There  was  expended  for  removal  of  rock,  construction  of  temporary  dam,  dredging, 
and  other  work  mentioned,  $785.56. 

9.   REMOVING  ROCK  FROM  CROSSING  BELOW  ISLAND  395. 

The  Vixen  and  dredge  worked  here  from  Octol>cr  22  to  29*,  taking-out  a  reef  of 
bowKlcrs  and  making  a  good  channel,  with  from  5  to  6  feet  at  low  water.  Six  hun- 
dred and  tifty-five  cubic  yards  of  rock  were  dredged,  at  a  cost  of  $614.42,  or  93.8  cents 
per  cubic  yard. 

10.   CHANNEL  BELOW  KEITHSBURG. 

It  being  reported  that  boats  had  struck  on  rocks  in  the  crossing  at  the  foot  of  Keiths- 
burg  Island,  the  launch  Lucia  and  a  drill-boat  were  sent  there  October  18.  The  shift- 
ing sand  made  it  impossible  to  find  the  rocks  complained  of,  but  a  nnmbor  of  snags 
wore  found  and  taken  out.  There  are  many  rocks  in  the  river  in  this  vicinity,  and 
the  crossing  is  a  bad  one.  The  chute  below  Keithsburg  should  be  closed  to  help  the 
crossing  as  well  as  the  passage  through  the  bridge. 

11.   CLOSING  CUT-OFF  IN  BURLINGTON  ISLAND. 

August  9  a  small  force  was  sent  to  close  a  cut-otf  that  had  formed  through  Bur- 
lington  Island,  averaging  50  feet  wide,   and  at  low-water  3  feet  deep.     The  cur- 
jvat  in  this  cut-off  was  remarkable.    Fifty -one  aud  sixty-two  hundredths  cubic  yards 
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of  Toek  were  pat  in  at  a  cost  of  |105.22,  or  $2.04  per  cabic  yard.  At  a  higher  stage  of 
viter  another  dam  should  be  built  to  close  the  break  half  a  mile  further  inland,  the 
vater  being  too  low  last  summer  to  admit  barges  to  the  proper  place. 

12.  REMOVING  WRECKS  AT  HENDERSON  AND  SKUNK  RIVERS. 

At  both  places  barges  snuk  in  former  years  were  reported  as  troublesome  obstruc- 
tioBs.  The  snag-boat  removed  a  portion  of  the  barge  at  Henderson  River  and  the 
dredtre  removed  the  balance,  together  with  a  lot  ot  coal,  between  July  9  and  V.\. 
AoAther  barge  was  taken  out  by  the  dredge  at  the  mouth  of  Skunk  River.  This 
work  cost  ^i53.7l. 

GENERAL  REMARKS. 

Most  of  the  rock  nsed  dnring  the  season  was  obtained  in  the  vicinity  of  Nanvoo, 
ni.,nnder  formal  contract  with  William  Roberts  6l  Co.,  the  price  paid  being  48  cents 
per  cahic  yard  on  the  river  bank.  Spalls  were  purchased  in  open  market  at  24  cents 
p^r  cubic  yard  on  bank.  Brush  was  also  purchased  in  open  market  in  the  vicinity  of 
Dallas,  111.,  the  price  paid  being  28  cents  per  cubic  yard  loaded  on  barges.  Poles  were 
parchased  for  2^  cents  each,  and  piling  cost  from  8  to  10  cents  per  lineal  foot,  delivered 
00  the  river  bank. 

The  long  tow,  sometimes  30  miles  up-stream,  which  the  work,  in  most  of  the  places 
entailed,  ma4le  a  double  crew  on  the  tow-boat  a  necessity.  The  great  advantage  of 
tbc  double  crew  was  apparent  from  the  first :  the  crew,  having  regular  hours,  were 
siti86ed  and  able  to  keep  the  boat  going  at  all  times.  The  increase  in  the  etlective 
f  work  of  the  tow-boat  was  very  marked ;  and  the  general  results  attained  show  that, 
with  a  double  crew  and  plenty  of  barges,  a  tow  of  30  miles  np-streaiu  combined  with 
!  low  water  is  not  incompatible  with  comparative  cheapneHs  of  work.  It  is  a  decided 
advantage  to  know  this  as,  in  portions  of  the  river,  quarries  that  would  be  considered 
too  remote,  may,  with  this  knowledge,  be  put  in  comi)etition  with  nearer  but  more 
expensive  sources  of  supply. 

It  was  found  that  the  Vixen  could  make  two  trips  per  twenty-four  hours  to  Sau^r- 
weiu's  with  250  cubic  yards  at  a  trip,  and  have  a  little  time  to  spare  for  towing  bruHli, 
etc  This  distance  is  about  22  miles.  The  boat's  expenses  would  average  %A\)  \^^^T  day 
with  the  double  crow.  Five  hundred  yards  a  day  is  greatly  in  excess  of  the  amount 
of  stone  that  can  be  usually  obtained  daily  ;  but,  supposing  it  furnished,  the  cost  of 
towing  the  500  yarda  would  only  be  at  the  rate  of  8  cents  i)er  cubic  yard. 

An  estimate  of  the  cost  of  towijig  rock  from  Nauvoo  to  Sauorwein's  Bend,  made  at 

the  time,  showed  it  actually  cost  us  12.4  cents  per  cubic  yard  ;  to  Shokokon,  it  cost 

about  15  cents.    The  Vixeny  running  night  and  day,  cost  troni  $:15  to  $42  per  twenty- 

fonr  hours.    These  figures  only  include  running  exi)ense8  of  the  boat,  no  charge  for 

;       the  use  of  boat  or  barges  being  considered.^ 

[  COST  OF  LOADING  ROCK. 

1 

i 

Varioas  counts  were  made  of  the  amount  of  rock  that  could  be  loaded  per  day  by 
one  man,  and  the  cost  at  various  places  where  we  hired  the  work  done.  The  cost 
varies  much  with  the  accessibility  of  the  rock,  whether  piled  or  scattered  on  the  hill- 
wUe  and  having  t-o  bo  raked  down,  as  was  the  cjuse  in  our  quarries  at  Niota  Chute. 
The  following  are  some  of  the  resulte  noted : 
Berger^g  quarry^  2{iota  Chute. — Rock  loaded  by  days^  labor  ;  men  boarded  by  tlio 
[.  United  States ;  wheel  about  100  feet;  rock  had  to  lie  raked  from  hill-side  and  col- 
J        lected  ;  cost  from  15  to  17  cents  per  cubic  yard. 

Wk^an's  quarry,  Nauvoo, — Rock  loaded  by  days*  labor  ;  men  not  boarded  by  the 
United  States ;  wheel  93  feet  for  rock  and  75  feet  for  spalls.  The  loading  of  t  he  roik 
cost  8.6  cents  and  of  the  spalls  15^  cents  per  cubic  yard. 

RoberWB  quarries,  iVauroo.— Spawla  loaded  by  Mr.  Roberts  at  20  cents  per  cubic 
faid ;  wheel  over  125  feet. 

Roberta 8  upper  quarries,  Niota  Chute. — Rock  loaded  by  Mr.  Roberts  at  15  cents  per 
«ibic  yard.  Rock  raked  down  froni  hillside  and  wheeled  from  100  to  1*25  feet.  At 
tliin  nnarry,  on  one  day,  nine  men  and  a  foreman,  one  man  piling  on  bar^o  and  eight 
ffien  loading,  loaded  207  cubic  yards,  the  forem.'iu  helping  occasionally,  kee])ing  runs 
in  eondition,  etc.  This  is  an  average  of  20.7  cubic  yards  per  man,  at  a  cost  of  7.7 
ttnts  p«r  cubic  yard.  But  these  were  selected  men,  with  first-rate  barrows  and  runs. 
Soeh  a  rate  could  not  be  maintained.  The  actual  cost  to  the  contractor  was  lignred 
to  be  10  cents. 

It  is  evident  from  the  above  that,  with  a  good  foreman  and  toolH,  and  when  the 
United  States  is  not  obliged  to  find  nuarters  for  the  men  and  subsist  them,  the  loa<l- 
ing  of  rock  can  be  done  for  less  by  the  United  States  than  the  usual  price  ^aivY  U) 
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coDtraotors,  not  taking  into  account  wear  and  tear  of  tools.    Boarding  the  meu  is  a 
necessity  in  some  cases,  but  it  is  to  be  avoided  when  possible. 

Men  were  scarce  during  the  past  season,  the  building  of  the  Santa  F6  Railroad  ab- 
sorbing all  of  the  surplus  labor,  hence  the  rates  paid  for  labor  were  a  little  higher 
than  usual. 

I  wish  to  call  your  attention  to  the  excellent  service  of  Mr.  Samuel  Edwards,  over- 
seer, on  whom  the  detail  work  and  most  of  the  management  of  the  plant  devolved. 
I  have  to  thank  his  intelligent  and  efficient  efforts  for  the  good  success  of  the  season's 
work,  if  it  should  happily  be  so  considered  by  you. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
Untied  States  Civil  Engineer, 

Maj.  A.  Mackbnzir, 

Corps  of  Engineers^  U,  8,  A, 


the  adams  flume. 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington^  D.  C,  September  29, 1887. 

Sir  :  I  have  the  honor  to  submit  herewith  the  report  of  the  Board  of 
Engineers  convened  with  your  sanction,  by  Special  Orders,  No.  67,  cur- 
rent series,  from  this  office, ''  to  investigate  and  make  report  in  regard 
to  all  matters  concerning  the  work  in  progress  in  connection  with  the 
practical  test  of  the  flume  invented  by  M.  J.  Adams,  provided  for  by  the 
river  and  harbor  act  of  August  5, 1886,  and  also  as  to  the  advisability 
of  its  continuance,"  and  to  commend  it  for  careful  consideration.  The 
report  is  an  exhaustive  one,  covering  all  the  points  of  the  case,  and  its 
conclusions  as  contained  in  the  following  extracts  are  fully  concnmed 
in  by  this  office : 

Eiglit  years  have  elapsed  since  the  first  appropriation  was  made  for  the  practical 
test  of  the  Adams  flame ;  more  than  t*^fOOO  have  been  expended  upon  it ;  not  a  foot 
of  the  flame  has  as  yet  been  placed  in  the  river  for  trial,  and  there  does  not  appear, 
at  this  writing,  any  probability  that  the  flnme,  even  with  the  farther  expenditure  of 
the  $15,000  appropriated,  will  be  any  nearer  readiness  for  »>fall  test  than  it  now  is. 

The  Board,  therefore,  after  full  consideration  of  the  facts  in  the  case,  is  of  opinion 
that  further  continuance  of  this  test  is  not  advisable. 

It  is  accordingly  recommended  that  w^rk  upon  the  Adams  flmne,  so 
called,  be  terminated  without  delay,  and  that  the  property  pertaining  to 
the  same  and  purchased  by  funds  provided  by  the  United  States  be 
placed  in  possession  of  Maj.  Alexander  Mackenzie,  Corps  of  Engineers, 
who  will  assume  charge  of  it  as  soon  as  practicable,  making  examina- 
tion of  any  accounts  that  may  be  due  and  unpaid,  and  transmitting 
them  to  this  office  with  his  recommendation  as  to  the  propriety  of  their 
being  paid  from  the  available  funds. 

The  balance  available  from  the  appropriation  contained  in  the  river 
and  harbor  act  of  August  5, 1886,  at  this  date  is  $14,143.76,  subject  to 
payment  to  M.  J.  Adams  for  September  and  for  liabilities  contracted 
by  law  and  not  yet  paid. 

It  is  recommended  that  the  balance  of  the  appropriation  remaining 
after  providing  for  liabilities  above  referred  to  be  applied  to  the  im- 
])rovement  of  the  ^^  Mississippi  Eiver  from  Saint  Paul  to  the  Des  Moines 
Rapids,''  in  accordance  with  the  act  of  August  5, 1886,  which  provides 
for — 

Improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids:  Continn- 
/o^  Improvement,  three  hundred  and  eighty-two  thousand  five  hundred  doUara, 
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*  *  *  aod  of  which  snm  the  farther  amount  of  fifteen  thousand  dollars,  or  so 
moeh  thereof  as  may  be  necessarr,  may  be  used  by  the  Secretary  of  War,  in  his  dis- 
ciHVoD,  for  continuing  the  practical  test  of  the  flume  invented  by  M.  J.  Adams,  the 
aid  test  to  be  made  under  the  supervision  and  direction  of  said  Adams,  but  if  not  so 
used  Uie  sum  sb^  remain  as  a  part  of  said  appropriation,  and  be  used  for  the  pur- 
first  in  this  pamgiaph  specified. 

Very  respectfiolly ,  yonr  obedient  Bervant, 

J.  O.  DUANE, 

Brig.  Oen.y  Chief  of  Engineers. 

Hon.  Wm.  0.  Endioott, 

Secretary  of  War. 

(Fint  indorsement.  1 

War  Department,  October  3, 1887. 

The  recommendatiou  of  the  Chief  of  Engineers  is  approved. 
By  Older  of  the  Acting  Secretaty  of  War : 

John  Twbedale, 

Chief  Cleric. 


REPORT  OF  BOARD  OF  ENGINEERS. 

Saint  Paul,  Minn.,  August  26, 1887. 

Sib  :  l%e  Board  of  Officers  of  the  Corps  of  Engineers,  constituted  by 
Special  Orders,  No.  67,  Headquarters  Corps  of  Engineers,  United  States 
Army,  Washington,  D.  C,  July  16, 1887,  to  investigate  and  make  report 
in  regard  to  all  matters  concerning  the  work  in  progress  in  connection 
with  the  <^  practical  test  of  the  flume  invented  by  M.  J.  Adams,^  pro- 
Tided  for  by  the  river  and  harbor  act  of  August  5, 1886,  and  also  as  to 
the  advisability  of  its  continuance,  has  the  honor  to  submit  the  follow- 
ing report :  # 

The  Board  met  at  Saint  Paul  August  15,  and  having  read  the  letter 
of  instructions  firom  the  office  of  the  Chief  of  Engineers,  dated  July  25, 
1887,  and  the  letter  from  the  same  office  dated  August  10,  and  exam- 
ined the  papers  inclosed  in  those  letters,  proceeded  to  an  examination 
of  documents  furnished  by  Major  Mackenzie  pertaining  to  the  histgry 
of  the  test 

Mr.  M.  J.  Adams,  the  inventor  of  the  flume,  appeared  before  the 
Board,  as  also  did  Major  Mackenzie,  upon  notification  that  his  presence 
was  necessary. 

The  Board  visited  Mr.  Adams's  shop  and  yard,  situated  on  the  right 
bank  of  the  Mississippi  Biver  a  short  distance  above  the  head  of 
Frenchman's  Bar. 

The  date  of  Mr.  Adams's  invention  is  not  known  to  the  Board.    It  ap- 
pears from  a  reiK)rt  by  Major  Farquhar  to  the  Chief  Engineers  March 
^,1870,  that  as  early  as  1874  Mr.  Adams  had  invented  a  machine  for 
the  removal  of  sand-bars  from  rivers,  the  machine  consisting  of  a  pipe 
in  which  was  cut  a  longitudinal  slot  through  which  a  saw  was  to  pro- 
ject.   Mr.  Adams  proposed  to  lay  a  line  of  this  pipe  upon  the  bar  to  be 
deepened,  and,  by  working  the  saw,  to  stir  up  the  material  forming  the 
bar,  which  would  then  be  carried  away  by  the  current.    The  saw  also 
to  be  worked  by  wheels  turned  by  the  current.    He  finally  substituted 
for  this  a  pipe,  the  under  side  of  which  was  to  be  i>erforated  with  a 
nmnber  of  holes  through  which  he  proposed  to  force  jets  of  water  to 
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inpiDge  upon  and  stir  up  the  material  forming  the  bar^  leaving  to  the 
current  the  removal  of  the  material.  He  also  proposed  to  divide  the  pipe 
into  two  compartments,  longitudinally,  the  upper  to  receive  the  water, 
and  the  lower  to  receive  the  perforations  through  which  the  jets  were 
to  act  upon  the  bar;  the  upper  and  lower  portions  to  be  connected  by 
valves  that  could  be  opened  and  closed  at  will.  He  also  proposeil  to 
place  stop- valves  across  the  pipes  so  tbat  any  portion  of  the  line  of 
pipe  could  be  cut  off  from  that  below  it.  In  1877  he  exhibited  to  Major 
Farqahar  a  model  of  this  last-named  invention,  but  showed  none  of  the 
devices  proposed  for  opening  or  closing  the  valves. 

Major  Farquhar  endeavored,  without  success,  to  show  him  the  diffi- 
culties in  the  way  of  successful  operation  of  his  invention. 

The  following  description  of  the  invention,  probably  covering  changes 
to  the  date  of  writing  it,  was  given  by  Mr.  Adams  in  1886,  in  a  com- 
munication ^'To  the  chairman  and  gentlemen  of  the  Committee  on 
Rivers  and  Harbors''  of  the  last  Congress: 

DK8CRIPTION  OP  THE  INVENTION. 

It  is  a  perforated  tnbe  abont  Ti  inches  diameter,  shaped  like  the  lett-er  V>  divided 
into  two  chambers  by  a  partition,  npper  and  lower.  The  upper  holds  the  water  un- 
der the  necessary  pressure  the  entire  length  of  the  tnbe.  The  lower  lies  quiescent 
till  operations  commence.  The  water  from  the  upper  chamber  is  let  through  the 
opening  in  the  partition  into  the  lower  chamber  and  out  through  the  jet-s,  stirring 
up  the  sand,  holding  it  in  suspense  till  the  current  carries  it  off  to  some  low  place, 
where  it  forms  banks  like  a  canal.  The  number  of  jets  operating  at  a  time  is  gov- 
erned by  the  pressure.  Where  there  is  any  obstruction  it  i8^pene<l  on  it  like  a  bat- 
tery. No  sand,  gravel,  or  moderate  hardpau  can  stand  near  it.  To  lay  it  in  one 
unbroken  line  in  the  center  of  the  river  from  its  head  to  the  Gnlf  it  will  sconr  a  chan- 
nel the  necessary  depth  and  width  throughout  and  keej)  it  open  all  through.  To 
give  the  invention  an  undeniable  test  would  require  about  3  miles,  which  can  be 
procured  from  Saint  Paul  down,  it  being  almost  choked  in  snmmer.  The  results  of 
the  testing  will  give  a  permanent  channel  the  distance  laid,  removing  about  400,000 
cubic  yards  of  sand.  So  that  the  money  expended  is  covered  by  a  valuable  perma- 
nent improvement  at  one-fourth  the  ordinary  cost. 

The  river  and  harbor  act  of  Congress  approved  March  3, 1879,  con- 
tained the  following  item  of  appropriation : 

For  improving  Mississippi  River  from  Saint  Paul  to  Bes  Moines  Rapids,  one  hnndred 
thousand  dollars :  Providedj  That  not  exceeding  twenty  thousand  dollars  thereof  may 
be  nsed  by  the  Secretary  of  War  in  his  discretion  in  making  a  practical  test  of  the  flame 
invented  by  M.  J.  Adams,  the  said  test  to  be  made  under  the  supervision  and  direction 
of  said  Adams,  but  without  compensation  to  said  Adams  for  his  services:  And  provided 
furtkerf  That  such  test  shall  not  be  made  until  the  right  shall  be  secured  to  the  United 
States  to  use  said  tlume  in  the  event  of  the  favorable  resnlt  of  said  test  npon  terms 
satisfactory  to  the  Secretary  of  War. 

Mr.  Adams  was  authorized  by  the  Secretary  of  War,  April  11,  1879, 
to  proceed  with  his  test  in  accordance  with  the  terms  of  the  act,  and 
to  have  uncontrolled  application  of  his  device,  subject  only  to  inspec- 
tion during  the  progress  of  the  test  by  the  officer  in  cbarge  of  the  gen- 
eral improvement  of  the  Mississippi  River  from  Saint  Paul  to  Des 
Moines  Eapids,  in  order  that  such  officer  might  be  enabled  to  report 
the  effects  produced.  Mr.  Adams,  having  no  pipe  or  tinme  in  readiness 
for  a  test,  was  obliged  to  purchase  or  manufacture  it,  as  well  as  the 
attachments,  etc. 

The  locality  selected  by  Mr.  Adams  for  his  experiment  in  1879,  and 
aequiesced  in  by  the  Department,  was  the  shoal  between  Bead's  Land- 
ing and  Wabasha,  below  the  mouth  of  the  Chippewa  Biver^ 

Mr.  Adams,  however,  not  having  carried  his  work  far  enough  to  en- 
able him  to  make  any  test  on  this  shoal.  Major  Mackenzie,  yielding  to 
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urgent  demands  of  naTigation,  proceeded  in  1881  to  improve  that  piece 
of  rirer  by  means  of  wing-dams.  Mr.  Adams  then  accepted  French- 
man's Bar  for  the  test.  This  bar  is  the  first  natural  obstruction  to  low- 
water  navigation  below  the  steam-boat  landing  at  Saint  Paul,  and,  as  he 
coold  readily  transport  his  pipe  when  finished  to  that  locality,  it  was 
n^garded  as  a  most  convenient  point  to  hint  for  his  experiment. 
The  act  of  Congress  passed  August  2, 1882,  appropriated — 

For  coDtinning  the  practical  test  of  the  flume  invented  by  M.  J.  Adams,  the  said 
test  to  be  made  nnder  the  sapervision  and  direction  of  said  Adams,  eight  thousand 
dttUars. 

By  the  terms  of  this  act  no  discretion  was  left  to  the  Secretary  of 
War  as  to  allowing  the  expenditure  of  the  $8,000.  Information  regard- 
ing the  amount  of  work  done  upon  the  pipe,  etc.,  under  this  appropria- 
tion is  meager.    The  two  appropriations  summed  up  $28,000. 

In  the  communication  to  the  Committee  on  Eivers  and  Harbors,  above 
referred  to,  Mr.  Adams  says : 

I  have  completed  4,300  feet  of  the  Adams  Flume  for  establishing]^  a  permanent  chan- 
nel in  the  Mississippi  River,  costing  $9,500.  I  have  also  the  following  property  for 
said  dame :  $2,000  worth  of  sheet  iron,  to  make  3,000  more  feet;  2crimping-machines, 
costiDg  $1,200 ;  pnnching-machine,  $275;  diving  suit,  $G70;  rubber  hose,  $400;  gask- 
ets, $400:  bolts,  $120;  blocks^  $150 ;  barge,  boiler,  and  pump,  $2,500 ;  swivels,  $250 ; 
tUoges,  $420;  boat,  $50;  forge,  $80;  elbows,  $100;  valve  bolts,  $125;  lumlier,  $200; 
tools,  $300;  house  and  workshops,  $900;  making  a  total  of  about  $20,000;  the  balance 
of  the  |^,U00  covering  labor  and  incidentals. 

Regarding  the  test  under  the  appropriation  of  $8,000,  Major  Mac- 
kenzie was  instructed  by  the  Department,  July  27, 1882,  to  allow  Mr. 
Adams  the  use  of  a  small  steamer,  provided  one  could  be  spared  tor 
that  purpose.  Major  Mackenzie  responded  by  expressing  his  desire  to 
aid  Mr.  Adams  so  far  as  was  in  his  power. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  con- 
tained the  following  item  of  appropriation : 

Improving  Mississippi  filver  from  Saint  Panl  to  Des  Moines  Rapids:  Continuing 
improvement,  three  handled  and  eighty-two  thonsand  five  hundred  dollars,  •  •  » 
and  of  which  snm  the  farther  amount  of  fifteen  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  may  be  nsed  by  the  Secretary  of  War,  in  his  discretion,  fur  coii- 
Uaniog  the  practical  test  of  the  flume  invented  by  M.  J.  Adams,  the  said  test  to  be 
made  under  the  sapervision  and  direction  of  said  Adams ;  but  if  not  so  used  the  sum 
diall  remain  aa  a  part  of  said  appropriation,  and  be  used  for  the  purposes  iirst  in  this 
paragraph  specified. 

,Upon  the  recommendation  of  the  Chief  of  Engineers  the  Secretary 
of  War,  on  the  14th  of  August;  1886,  directed  that  Major  Mackenzie  make 
an  ipspNBction  of  the  work  already  done  by  Mr.  Adams,  and  that  he  ob- 
tain from  him  an  explanation  of  the  disposition  of  the  property  purchased 
for  the  flume  tes(.  The  resultof  Major  Mackenzie's  inspection  is  given  in 
hiaieport  of  August  21, 1886.  He  found  Mr.  Adams's  shop  closed,  and  in 
the  yard  and  around  the  shop  numerous  piles  of  the  special  pipe  made 
by  Mr.  Adams,  the  total  length  aggregating  about  one-half  mile ;  some 
of  the  lengths  in  good  condition,  others  rusted,  and  a  few  appearing  to 
be  worthless.  There  was  also  on  the  beach  an  old  flat-boat,  containing 
a  boiler  and  a  large  pump.  This  inspection  afforded  the  first  opportu- 
nity of  discovering  details  or  methods  of  Mr.  Adams's  work.  It  also  led 
to  the  discovery  that  the  property  purchased  by  Mr.  Adams  from  the 
appropriations  for  the  flume  test  had  been  mortgaged  by  him. 

Finally,  in  December,  1886,  Major  Mackenzie,  in  accordance  with  in- 
structions from  the  Chief  of  Engineers,  dated  November  11, 188G,  took 
possession  of  the  property  and  placed  it  in  charge  of  a  reliable  man. 
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This  actiou  brought  a  protest  from  Mr.  Adams,  who  claimed  the  tools 
and  material  as  his  private  property. 

Subsequently  Mr.  Adams  was  allowed  access  to  the  property  and  the 
free  use  of  the  shop  and  dwelling  in  order  that  he  might  parsae  his 
work,  none  of  the  property,  however  to  be  removed  from  the  ground 
excepting  by  consent  of  Majbr  Mackenzie. 

Upon  application  by  the  Secretary  of  War,  the  Attomey-Oeneral  of 
the  United  States  directed  the  United  States  attorney  at  Saint  Paul  to 
guard  the  interest  of  the  Oovernment  in  the  matter  of  the  attempted 
sale  of  the  property  by  the  mortgagee.  The  lawsuit  commenced  by  the 
mortgagee  was  dismissed,  but  the  claim  upon  the  property,  it  is  ander- 
stood,  has  not  been  abandoned,  and  on  this  account,  if  for  no  other. 
Major  Mackenzie  felt  the  necessity  of  employing  a  watchman  to  gaara 
the  proi>erty. 

The  Secretary  of  War,  not  regarding  further  continuance  of  Mr. 
Adams's  work  as  for  the  best  interests  of  the  United  States,  aathorized 
the  expenditure  of  the  $15,000 — which  had  been  conditionally  set  aside 
for  Mr.  Adams's  test — upon  the  improvement  of  the  Mississippi  Biver 
under  the  plan  then  in  progress.  Subsequently,  however,  a  letter  was 
addressed  to  the  Secretary  of  War  by  the  Hon.  J.  B.  Gilflllan,  member 
of  Congress,  under  date  of  February  6, 1887,  from  which  it  appeared 
that  Congress  intended  further  expenditure  to  be  made  upon  the  flume. 

A  revision  of  the  subject  led  to  the  conclusion  that  it  was  the  inten- 
tion of  Congress  that  the  expenditure  of  the  further  amount  of  $15,000, 
or  so  much  thereof  as  might  be  necessary  for  continuing  the  test  of  the 
flume,  as  i^rovided  in  the  river  and  harbor  act  of  August  5, 1886,  be  per- 
mitted, and  Major  Mackenzie  was  directed  to  inspect  the  work  done 
under  the  direction  of  Mr.  Adams,  as  often  as  might  be  necessary,  and 
to  supervise  all  necessary  expenditures  made  by  him  for  placing  in  the 
water  and  practically  testing  the  portion  of  the  flume  already  completed, 
the  Secretary  of  War  desiring  to  leave  the  control  of  the  work  in  charge 
of  Mr.  Adams  as  i)rovided  in  the  act  of  Congress. 

In  June  last  Mr.  Adams  applied  to  Major  Mackenzie  to  have  a  chan- 
nel dredged  in  order  to  facilitate  the  laying  of  the  pipe,  and  also  wrote 
him  in  regard  to  a  contemplated  purchase  of  new  valves,  elbows,  etc, 
required  for  furthering  the  test.  To  these  Major  Mackenzie  replied, 
showing  his  inability  to  take  a  dredge  off  its  legitimate  work,  and  also 
calling  attention  to  the  instructions  from  the  Secretary  of  War  that  Mr. 
Adams's  work  and  expenditures  were  to  be  limited  strictly  to  such  as 
were  absolutely  necessary  to  placing  in  the  water  and  practically  testing 
the  portion  of  his  flume  already  completed.  Major  Mackenzie  suggested 
to  Mr.  Adams  that,  as  there  appeared  to  be  little  or  no  portion  of  his 
flume  in  condition  for  a  test,  he  endeavor  to  complete  and  place  in  the 
river  500  feet  of  the  flume  which,  in  his  opinion,  would  ^rve  to  demon- 
strate its  merits,  and  that,  if  the  500  feet  operated  as  successfully  as  he 
(Mr.  Adams)  anticipated,  the  half  mile  of  pipe  could  then  be  put  in  con- 
dition.   To  this  suggestion  Mr.  Adams  Anally  consented. 

It  being  part  of  Major  Mackenzie's  duty,  under  instructions  from  the 
Secretary  of  War  dated  June  11, 1887,  to  examine  and  report  upon  the 
bills  incurred  by  Mr.  Adams,  an  account  of  the  latter  against  the  United 
States  for  the  month  of  June,  1887,  presented  by  him  in  a  letter  to  the 
Chief  of  Engineers  June  23,  was  referred  to  Major  Mackenzie  for  ex- 
amination and  report. 
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The  account,  as  made  by  Mr.  Adams,  is  as  follows : 

Affropnaiion  for  improving  MisaiaHppi  Biverfrom  Saint  Paul  to  Des  Moines  Rapids.    Th^ 

Uniteti  States  for  that  purpose  to  M.  J.  Adams,  Dr, 

16^.  For  per  diem  in  lieu  of  personal  expenses  other  than  for  transportation 
for  self  and  baggage  from  city  to  city  while  engaged,  during  the  month  of 
Jooe,  1687,  in  making  arrangements  preliminary  to  a  practical  test  of  the 
flome  for  improving  riyers,  invented  uy  him : 

1.  Thirty  days,  at  $4  per  day $120.00 

2.  Jane  8.  Railroad  fare  paid  to  Washington  from  8aint  Paul,  Minn 41. 00 

3.  June  11.  Railroad  fare  paid  from  Washington,  D.  C.,to  Saint  Paul, 

Minn 41.00 

4.  Horse  hire,  per  receipt 18.00 

5.  George  Greatbnshy  per  receipt 24.00 

6.  David  PoUock,  per  receipt 24.00 

7.  Pete  Dewey,  per  receipt ;..  18.00 

8.  Louis  Boidwine,  per  receipt.  ••• 10.00 

9.  Hoses  Bertrand,  per  receipt 10.00 

10  and  11.  Nails  and  iron,  per  receipts 5. 10 

12L  Lumber,  per  receipt 2.25 

Total 313.35 

Tbe  items  of  this  account  were  reported  upou  by  Major  Mackenzie 
Jaly  9, 1887,  showing  that  the  journey  from  Saint  Paul  to  Washington 
and  return  had  not  b^n  authorized  by  him ;  also  that  the  item  for  horne- 
bire  ($18)  was  a  personal  expense  of  Mr.  Adams,  and  should  be  covered 
by  his  per  diem,  $4;  also  that  items  5  and  6  were  for  work  on  dwell- 
ing occupied  by  Mr.  Adams,  and  therefore  did  not  pertain  to  the  prac- 
ti^  test  of  the  flume ;  and  further,  that  items  4, 5, 6,  7, 8,  and  9,  which 
were  in  the  form  of  receipts  and  presented  as  subvouchers,  were  signed 
by  Mr.  Adams  instead  of  by  the  parties  to  whom  they  were  due.  Of 
items  10, 11,  and  12,  $2.40  for  iron  appeared  proper  as  being  for  work 
coDnected  with  the  flume ;  the  balance  of  these  items  being  for  mate- 
rial used  in  reconstructing  dwelling,  and  not,  therefore,  appearing  as 
legitimate  expenditures. 

Mr.  Adams,  in  his  interview  with  the  Board  on  the  morning  of  August 
15,  admitted  that  he  had  himself-signed  the  names  of  the  parties  to 
the  receipts  or  subvouchers  presented  by  him  as  items  4, 5, 6,  7,  8,  and 
9  of  the  account.  The  receipt  for  horse-hire,  signed  S.  H.  Morehead, 
was  for  money  due  J.*B*  Morehead  &  Son,  whose  bill,  with  true  sig- 
nature to  receipt,  is  with  the  papers  inclosed  in  the  letter  of  instruc- 
tions to  the  Board.  It  appears  that  there  is  no  such  person  as  S.  II. 
Morehead  engaged  in  the  bvery  business  in  Saint  Paul. 

The  Board  sees  no  reason  for  dissenting  from  the  remarks  and  recom- 
mendations in  the  report  of  July  9. 

In  answer  to  questions,  Mr.  Adams  said  that  he  did  not  keep  time- 
books,  time-lists,  journal^  or  other  books  or  papers  from  which  to  make 
ont  accounts  in  connection  with  his  test.  This  is  certainly  not  a  busi- 
ness-Hke  manner  of  managing  expenditures  of  public  funds,  and  this 
fact  alone  disqualifies  him  for  such  a  responsibility. 

According  to  the  statement  furnished  the  Board  from  the  office  of  the 
Chief  of  Engineers,  the  expenditures  upon  the  invention,  from  the  first 
appropriation  to  July  23, 18i87,  were  as  follows: 

Per  diem  to  M.  J.  Adams  in  Ilea  of  his  personal  expenses  from  April  18, 

1879,  as  antborized  bv  the  Secretary  of  War,  June  28,  1879 $7, 700. 00 

Bailroad  fares  of  M.  J.  Adams,  as  authorized  by  the  Secretary  of  War,  Juno 

28, 1S79 ^ l,2ir>.46 

Porcbase  of  materials,  machinery,*  tools,  etc 12, 105.94 

Compensation  of  employes 0,010.73 

Miseellaneons  Items,  rent  of  workdiop,  freights,  eto 1, 417.  'J7 

Tofail 28,449.1)0 
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It  is  nnderstood  that  in  the  original  plea  for  an  appropriation  Mr. 
Adams  stated  his  expectation  of  laying  3  miles  of  pipe  for  $75,000.  In 
his  communication  to  the  committee  of  Congress  he  stated  that  he  had 
4,300  feet  of  the  tlame  completed  '^  for  establishing  a  permanent  channel 
in  the  Mississippi  Biver,"  and  that  the  cost  of  the  pipe,  tools,  barge, 
boiler,  and  pump,  workshop,  labor,  etc.,  had  been  $28,000. 

Finally,  in  July  last,  he  acquiesced  in  the  proposition  of  Major  Mac- 
kenzie to  place  500  feet  of  pipe  in  the  river  as  a  test ;  but  at  the  time 
the  Board  inspected  his  shop  and  yard,  August  15,  there  was  no  evidence 
that  even  the  500  feet  of  pipe  would  be  ready  for  a  test  this  season. 
Mr.  Adams  had  two  or  three  men  engaged  in  cleaning  a  number  of 
lengths  of  pipe,  and  had  in  contemplation  the  purchase  of  valves  of  a 
new  pattern ;  also  some  elbows  or  short-bent  tubes  one-half  inch  in 
diameter,  to  be  screwed  into  holes  in  the  pipes.  There  was.an  old  flat- 
boat  on  the  beach  containing  a  boiler  and  steam-pump.  The  tools  and 
materials  of  various  descriptions  collected  by  Mr.  Adams  seemed,  in 
amount,  very  inadequate  to  the  sums  of  money  expended  for  them. 
Doubtless  much  of  the  expense  is  due  to  Mr.  Adams's  manifold  changes 
in  plans  and  details. 

In  fine,  Mr.  Adams  proposes  laying  a  pipe  along  the  bed  of  the  Mis- 
sissippi River  from  Saint  Paul  to  the  Gulf.  Through  this  pipe  water 
is  to  be  pumped  and  means  provided  for  the  escape  of  water  through 
the  bottom  of  the  pipe  in  the  form  of  jets,  which,  he  claims,  will  remove 
all  obstructions  and  scour  and  maintain  a  wide  and  deep  channel 
throughout  the  length  of  the  river.  The  character  of  the  pipe  to  be 
used  in  practice  is  not  known,  and  no  drawings  or  detailed  description 
of  the  same  has,  so  far  as  known,  ever  been  prepared. 

The  pipe  first  proposed  by  Mr.  Adams  for  the  test  was  of  cast-iron, 
and  a  considerable  amount  of  it  was  manufactured  in  the  East,  but,  so 
far  as  known,  not  accepted  or  made  use  of. 

The  next  pipe  was  made  of  j^^inch  sheet-iron,  triangular  in  shape, 
and  about  12  inches  on  a  side.  This  pipe,  4,300  feet  of  which  Mr. 
Adams  stated  were  completed,  and  which  he  also  says  is  only  for  experi- 
mental purposes  and  not  such  as  would  be  finally  used,  now  lies  on  the 
bank  at  West  Saint  Paul,  a  short  distance  above  the  head  of  French- 
man's Bar.  The  lengths,  10  feet  each,  are  to  b©  connected  by  bolts 
and  |-inch  rubber  washers,  which  arrangement,  he  imagines,  will  aUbrd 
sufficient  flexibility  to  overcome  all  changes  in  direction  due  to  the  shape 
of  the  river-bed,  whether  horizontal  or  vertical,  and  no  matter  how  sharp 
they  may  be.  But  in  fact  the  pipe  will  be  practically  rigid,  and  this  pipe 
he  proposes  to  lay  upon  the  irregular  bed  of  the  river,  to  rest  upon  the 
highest  points  as  well  as  to  cross  the  lowest  depressions,  which  may  be 
of  considerable  extent.  The  pipe  is  divided  into  two  compartments  by 
a  horizontal  plate  of  sheet-iron ;  the  upper  compartment  is  to  be  con- 
tinuous throughout  the  2,000  miles,  or  whatever  distance  may  be  laid. 
The  lower  compartment  is  divided  into  lengths  of  100  feet,  each  100 
feet  being  connected  with  the  upper  compartment  by  valves.  Mr. 
Adams  proposes  to  admit  water  successively  to  the  lengths  of  100  feet 
through  the  valves,  which  are  to  be  operated  by  means  of  rods,  which, 
when  required  for  use,  are  to  be  raised  from  the  bottom  of  the  river. 

The  bottom  of  the  pipe  on  hand  was,  at  first,  perforated  by  a  num- 
ber of  very  small  holes,  through  which  the  water  was  to  be  discharged ;  a 
change  in  his  ideas  later  caused  the  substitution  of  a  number  of  1-inch 
elbows  for  the  small  holes;  these  elbows  Were  screwed  into  the  thin 
sheet-iron,  no  other  hold  being  provided.  A  further  change  in  Mr. 
Adam8-8  ideas  resulted  in  the  adoption  of  one-half-inch  elbows  placed 
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at  intenrals  of  1  foot.  The  changes  have  resulted  in  giving  the  bottom 
of  the  pipe  a  sort  of  sieve-like  appearance.  It  is  now  Mr.  Adams's 
idea  to  dose  up  all  of  the  snperflnous  holes  by  inserting  in  the 
pipes  wooden  strips  or  staves,  into  which  the  one-half-inch  elbows 
are  to  be  screwed  through  the  sheet-iron ;  this  arrangement  he  thinks 
will  secure  water- tight  joints  and  prevent  the  escape  of  water  through 
the  rejected  holes.  For  pumping  purposes  Mr.  Adams  has  a  Worthing- 
ton  pump  in  the  tiat-boat  before  mentioned,  which  is  to  force  water  into 
the  upper  compartment  of  his  pipe ;  he  does  not  think  a  pressure  of 
more  than  5  to  8  pounds  will  be  found  necessary.  One  small  pump  he 
expects  to  perform  the  work  for  at  least  100  miles  of  pipe.  The  water 
used  he  claims  must  be  as  clear  as  crystal,  any  foreign  matter  affecting 
iojarioQsly  the  working  of  the  invention.  To  secure  such  crystal  water 
for  the  pipes  he  proposes  making  a  reservoir  of  the  flat-boat  which  car- 
ries bis  pump  and  boiler,  water  being  admitted  to  the  boat  through 
holes  in  its  sides  and  bottom.  It  is  understood  that  no  valves  for  such 
botes  are  provided,  it  being,  apparently,  Mr.  Adams's  idea  that  his 
pomp  will  force  the  water  into  the  pipes  as  rapidly  as  it  enters  the 
barge,  thus  keeping  the  latte^  afloat.  It  is  Mr.  Adams's  idea  that  the 
water,  drawn  in  from  the  river  through  holes  in  the  boat,  which  will 
Decessarily,  in  most  cases,  be  in  shoal  water,  will  be  clearer  than  water 
which  might  be  brought  to  the  pump  by  suction  arrangements,  such  as 
are  ordinarily  provided  for  pumps. 

It  is  claimed  by  Mr.  Adams  that  water  forced  through  his  pi|>e  and 
permitted  to  work  through  the  last  109  feet,  distant  about  100  miles 
from  his  one  small  pump,  under  a  pressure  of  5  to  8  pounds,  will  scour 
a  wide  and  deep  channel  for  such  length,  and  that,  by  opening  the 
various  lengths  in  succession,  such  a  channel  will  be  secured  all  along 
the  pipe.  How  the  particular  section  of  pipe  in  action  can  settle,  with 
its  rigid  connections,  does  not  appear.  Mr.  Adams  also  claims  that, 
should  floods  cause  the  pipe  to  be  buried  in  the  river-bed,  the  valve- 
rods  can  be  fished  up  from  beneath  the  superincumbent  mass  of  sand, 
the  valves  opened,  the  material  removed  by  means  of  the  pump  and 
jets,  and  the  pipe  liberated. 

Mr.  Adams  has  no  plans,  specifications,  or  detailed  description  of  the 
work  he  proposes  to  carry  out.  Since  commencing  his  work  he  has 
made  many  changes,  for  which  he  does  not  give  definite  reasons.  He 
ha8  never  had  and  has  not  now  any  flume  ready  for  full  practical  test, 
and  his  expenditure  of  more  than  $28,000  has  been  simply  in  the  way 
of  attempts  to  carry  out  changeable  ideas,  and  has  resulted  only  in  col- 
lating a  mass  of  light  iron  pipe,  mostly  in  poor  condition,  not  com- 
pleted, and  which  he  himself  considers  unfit  for  anything  but  experi- 
meDtal  purposes.  Had  Mr.  Adams  had  any  definite  ideas  in  regard  to 
the  operating  his  invention,  and  had  his  work  been  managed  with  any 
system,  a  test  could  have  been  arrived  at  several  years  ago  with  a  small 
fraction  of  the  money  expended. 

He  has,  under  the  last  authority  given  him,  been  at  work  for  several 
months  and  has  not  a  foot  of  the  flume  ready  for  test. 

As  to  this  invention,  it  is  the  opinion  of  the  Board  that  it  will  not  be 
saocessful,  even  upon  a  small  scale,  to  say  nothing  of  the  idea  of  main- 
taining a  channel  of  width  and  depth  sufficient  for  navigation  from  Saint 
Paul  to  the  GuHT  of  Mexico  by  means  of  an  unbroken  line  of  pipe  laid  in 
the  niiddle  of  the  river  between  those  points.  It  is  not  doubted  that 
water  forced  through  perforations  in  a  pipe  laid  upon  a  sandbar  will 
loosen  more  or  less  of  the  sand  close  to  the  pipe  and  that,  if  the  current 
of  the  stream  be  sufficiently  strong  at  the  particular  point  whetQ  l\i^ 
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jets  act,  it  will  move  the  sand  thas  loosened  or  stirred  up ;  \)Dt  in  wide 
portions  of  the  stream  there  is  not  always  sufficient  current  to  move 
light  sand.  It  is  consequently  in  such  parts  of  the  stream  that  sand- 
bars are  generally  found,  and  if  the  natural  currents  of  the  river  over 
the  entire  width  of  channel,  as  well  as  in  the  vicinity  of  the  pipe,  and 
under  the  influence  of  which  the  sands  are  deposited  and  bars  formed, 
are  not  increased  materially  in.  velocity  or  carrying  capacity  by  the  use 
of  this  flume  it  can  not  be  seen  how  the  sands  will  be  removed  from  the 
bars,  even  after  being  stirred  up  by  the  action  of  the  jets,  for  these  jets 
have  no  transporting  efiect.  ^  The  sand  then,  will  immediately  fall  back 
upon  the  bar,  in  the  vicinity  of  the  narrow  pits  or  trenches  from  which 
it  is  removed  by  the  action  of  the  jets.  In  crossing  sharp  depressions 
of  considerable  length  in  the  bed  of  the  river  the  rigid  pipe  will  most 
probably  break  under  its  own  weight,  and  large  portions  of  the  pipe 
will  be  deeply  buried  under  masses  of  sand  after  every  heavy  flood. 

The  Boulogne  experiment,  made  in  1877,  and  to  which  Mr.  Adams's 
communication  to  the  committee  evidently  refers,  was  on  a  small  scale, 
being  made  with  a  single  pipe  about  300  feet  in  length,  and  was  not 
unqualifledly  successful. 

The  experiment  demonstrated  that,  even  for  the  comparatively  short 
bar,  a  number  of  parallel  lines  of  pipe  would  be  needed  for  a  satisfactory 
trial.  For  scouring  this  bar  there  is  a  tidal  reservoir  close  at  hand,  of 
1,000,000  cubic  meters  capacity,  the  contents  of  which  are  suddenly 
discharged  upon  the  bar  at  time  of  low  tide.  There  is  no  record,  so  far 
as  the  Board  is  informed,  that  the  French  Government  ever  repeated 
the  experiment. 

Eight  years  have  elapsed  since  the  first  appropriation  was  made  for 
the  practical  test  of  the  Adams  flume ;  more  than  $28,000  have  been 
expended  upon  it ;  not  a  foot  of  the  flume  has,  as  yet,  been  placed  in 
the  river  for  trial,  and  there  does  not  appear,  at  this  writing,  any  prob- 
ability that  the  flume,  even  with  the  further  expenditure  of  the  $15,000 
appropriated,  will  be  any  nearer  readiness  for  a  full  test  than  it  now  is. 

The  Board,  therefore,  after  full  consideration  of  the  facts  in  the  case, 
is  of  opinion  that  further  continuance  of  this  test  is  not  advisable. 

As  bearing  upon  the  subject,  four  inclosures  are  herewith  marked 
•  Appendixes  A,  B,  C,  and  D. 

Respectfully  submitted. 

Ghab.  J.  Allen, 

Major  of  Engineers. 
H.  M.  Adams, 

Major  of  Engineers. 
Wm.  n.  Marshall, 

Oapt.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


Y4. 

improvement  of  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

At  thebeginningof  the  year  there  was  on  hand  a  balance  of  $29,124.40, 
but  of  this  amount  $25,000  was  applicable  to  the  construction  of  a  pier 
below  the  Des  Moines  Eapids  Canal,  leaving  but  $4, 124.40  available  for 
work  under  the  project  for  completing  the  Des  JVIoines  Rapids  improve- 
ment. 

During  the  past  year  649.38  cubic  yards  of  riprap  face  stone  were 
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porcliased  under  contract  with  Patterson  Bros.,  and  2,143  square  yards 
yards  of  slope  wall  were  laid. 

"  The  work  is  under  the  immediate  supervision  of  Mr.  M.  Meigs,  United 
States  civil  engineer. 

The  work  yet  remaining  to^be  done  to  complete  this  improvement  in 
accordance  with  the  project,  which  has  received  the  approval  of  Congress, 
»  a  small  amount  of  blasting  and  dredging  in  the  channel  above  Nash- 
ville, raising  lock- walls  4  feet  at  lower  and  middle  locks,  refilling  and 
completing  paving  of  canal  embankment,  building  a  sluice  for  remov- 
ing sediment,  building  an  office  at  the  lower  lock,  and  completing  the 
lock  grounds. 

In  Uie  construction  of  the  dry -dock  at  the  Des  Moines  Bapids  Canal, 
the  openings  for  emptying  the  dock  have  been  made  very  large^  with  a 
view  to  sluicing  through  them  the  fl^uddy  water  which  comes  into  the 
canal  from  Price's  Greek  during  freshets.  It  is  thought  that  these  open- 
iDgs  will  serve  as  one  of  the  sluice-ways  heretofore  projected  for  assist- 
ing in  removing  mud  brought  into  the  canal  by  the  creeks. 

The  enlargement  of  the  sluices  of  the  dry-dock  has  added  about 
#8,000  to  the  cost  of  that  work,  but  has  resulted  in  reducing  the  esti- 
mate for  completing  Des  Moines  Bapids  improvement  $20,000,  a  saving 
of  #12,000,  which  amount  is  now  deducted  from  amount  required  to 
eomplete  work.  As  a  result  of  the  increase  of  sluices  of  dry-dock,  it  is 
possible  the  ultimate  cost  of  the  work  may  slightly  exceed  the  original 
estimate,  and  if  so  it  seems  proper  that  such  extra  cost  should  be  borne 
by  the  Des  Moines  Bapids  improvement.  For  this  reason,  the  item  of 
#8,000  is  retained  in  the  estimate,  to  be  applied  to  work  pertaining  to 
the  dry -dock,  if  it  prove  necessary. 

There  is  now  available  ^^for  pier  construction  in  extending  the  outer 

wall  of  canal  to  the  pivot-pier  of  bridge"  at  Keokuk  #25,000;  but 

no  work  on  a  pier  has  been  commenced,  for  the  reason  that  the  amount 

on  hand  is  not  sufficient  to  justify  the  commencement  of  any  pier 

that  will  stand  in  the  location  proposed.    It  is  hoped  that  no  further 

allotments  for  a  i)ermanent  pier  may  be  made,  it  being  believ^ed  that 

the  same  would  be  an  unnecessary  expenditure  of  money*.    But  such 

action  is  recommended  as  will  permit  the  construction  of  a  floating 

boom,  as  desired  by  the  entire  river  interest  and  as  suggested  by  the  War 

Department,  a  cheaper  structure,  and  one  which  will  far  better  serve 

the  interests  of  navigation.    This  matter  is  referred  to  in  Senate  Ex. 

Doc.  No.  72,  Forty-ninth  Congress,  second  session.    When  legislation 

permits  the  construction  of  a  floating  boom  in  place  of  the  fixed  pier,  at 

least  #10,000  of  the  amount  now  applicable  to  the  pier  will  be  available 

for  work  under  approved  project,  and  the  amount  required  to  complete 

work  can  then  be  reduced  by  that  amount. 

The  fact  that  an  appropriation  has  been  made  for  this  pier  has  made 
it  inexpedient  to  call  on  the  company  owning  the  Keokuk  Bridge  for 
such  work,  under  section  8  of  the  river  and  harbor  act  of  July  5, 1884, 
as  has  been  required  at  the  hands  of  the  companies  owning  other  bridges 
over  the  Upper  Mississippi  Biver.  And  this  is  somewhat  unfortunate, 
as  at  no  point  is  work  more  desirable.  The  Keokuk  Bridge,  unfortu- 
nately for  the  interests  of  navigation,  was  built  at  the  foot  of  the  Des 
Moines  Bapids,  with  the  draw  below  and  but  a  short  distance  from  the 
lower  lock  of  the  canal;  and  the  bridge  company  have  added  addi- 
tional  difficulties  by  letting  portions  of  the  long  pier  go  to  ruin. 

The  dangers  to  navigation  due  to  the  unfortunate  location  of  the 
Keokuk  Bridge  can  probably  be  overcome  to  as  great  an  extent  as  is 
practicable  by  the  consCruction  of  the  floating  boom  recommended  by 
the  War  Departoe^/;    Aad  if  authority  be  ^franted  for  Bucb  cou^Uvx^- 
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lion  by  CoDgress  the  boom  can  be  quickly  constrocted  without  furtli 
appropriation  of  mou^y,  and  immediate  relief  will  be  given,  whereas, 
the  construction  of  a  pier  be  required,  it  is  probable  the  interests 
navigation  will  still  have  a  long  time  to  wait  for  the  relief  they  are 
justly  entitled  to. 

There  has  been  allotted  and  appropriated  for  the  improvement  of  t 
Des  Moines  Eapids,  including  #25,000  for  the  pier  at  the  foot  of  t 
canal,  the  sum  of  $4,517,950.  There  have  been  expended  by  voach( 
to  date  $4,492,835.09,  and  the  net  cost  of  the  work  to  the  United  IStat 
considering  $125.25  received  from  sale  of  fuel  and  $1,019.12  repaid 
the  Treasury,  has  been,  to  June  30, 1888,  $4,491,690.72.  These  expen 
tures  include  the  cost  of  operating^the  canal  for  the  time  previoae 
the  making  of  special  appropriations  for  such  purpose. 

There  is  required  to  complete  liffe  improvement,  in  accordance  w 
approved  project,  $68,495.  This  amount  includes  $25,000  which  is  adi 
to  replace  the  amount  allotted  by  Congress  from  previous  appropi 
tions  for  pier  construction.  If  further  allotments  for  the  pier  are  ma 
the  amounts  must  be  added  to  the  estimated  amount  required  for  o€ 
pleting  improvement  in  accordance  with  existing  project. 

The  completion  of  this  work  has  been  greatly  delayed  by  the  comp 
atively  small  appropriations  allowed  for  a  number  of  years.  And  t 
delay  has  increased  the  cost  of  the  work.  It  is  desirable  in  the  inter 
of  economy  that  the  amount  required  for  completion  be  given  in  a  g 
gle  item. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approvedJune  23,  1866 f200. 

By  act  approved  March  2,  1867 500, 

By  act  approved  J aly  25.  1868  (allotment) 300, 

By  act  approved  April  10, 1869  (allotment) 178, 

By  act  approved  December  23,  1869 200, 

By  act  approved  Jnly  11,  1870 400, 

By  act  approved  January  18,  1871 : 341, 

By  act  approved  March  3,  1871 250, 

By  act  approved  June  10, 1872 400, 

By  act  approved  March  3,  1873 400, 

By  act  approvedJune  23, 1874 400, 

By  act  approved  March  3,  1875 480, 

By  act  approved  August  i4, 1876 230, 

By  act  approved  June  18,  1878  (allotment). 62, 

By  act  approved  March  3,  1879 25, 

By  act  approved  June  14,  1880 20, 

By  act  approved  March  3,  1881 25, 

By  act  passed  August  2,  1882 30, 

By  act  approved  July  5, 1884 50, 

By  act  approved  August  5,  1886 26, 

Total M,5I7, 

Money  statement 

July  1, 1887,  amount  available |29,12^ 

July  1, 1888,  amount  expended  during  liscal  voar,  exclusive  of  liabilities 
outetandiug  July  1, 1887 '. 3,8d 

July  1,  1888,  balance  available 25,24' 

Amount  appropriated  by  act  of  August  11, 1888 35,00* 

Amount  available  for  fiscal  year  ending  June  30, 1889 GO,  24 

{Amount  (estimated)  required  for  completion  of  existing  project 33, 49 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    33, 50 
Submitted  in  compliance  with  requirements  of'  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

*  TIjia  amouDt  includes  |25,000  set  aside  \>y  Con^oaa  loi  construclloo  of  a  pi* 
foot  of  canal. 
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Y5. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 

The  Des  Moines  Kapids  GaDal  was  opeu  for  navigation  during  the 

past  year  227  days,  daring  which  time  there  pass^  through  it  595 

^eam*  boats  and  235  barges,  carrying  8,330  passengers,  33,160  tons  of 

merchandise,  and  143,037  bushels  of  grain.    There  also  passed  through 

166,827,752  feet  of  lumber.  34,505,000  feet  of  logs,  49,848,840  shingles, 
and  83,642,450  laths.  The  high  water  of  1888  permitted  boats  and  rafts 
to  pass  over  the  rapids  outside  of  the  canal,  but  the  continued  low  water 
during  the  summer  and  fall  of  1887  compelled  all  boats  and  rafts  to  use 
the  canal,  and  the  year's  lumber  business  is  about  the  largest  on  record. 

Less  material  than  usual  was  brought  into  the  canal  during  the  past 
year,  but  surveys  show  that  a  general  filling  of  the  canal  is  going  on, 
and  that  the  annual  amount  of  dredging  must  be  increased.  A  tow- 
boat,  pertaining  to  the  general  improvement  of  the  Upper  Mississippi, 
has  been  available  for  use  in  connection  with  dredge  during  the  past 
year.  It  will  probably,  in  the  future,  be  necessary  to  build  or  purchase 
a  tow-boat  for  use  in  connection  with  the  dredging  operations  at  the 
eanal. 

A  floating  boom  was  constructed  during  the  past  year  and  placed  in 
position  against  the  four  cribs  located  above  the  guard-lock,  for  facili- 
tating entrance  to  the  canal. 

The  river  reached  its  highest  stage  for  the  year  on  May  16,  1888, 
when,  at  the  lower-lock,  it  stood  at  19.65  feet  above  the  low  water  of 
1864,  being  within  1.23  feet  of  the  high  water  of  1851,  which  is  the  high- 
est water  recorded  at  Keokuk. 

This  extreme  high  water  severely  tested  the  canal  embankment,  and 
if  it  had  continued  longer  serious  results  might  have  followed.  Some 
portions  of  the  bank  are  built  of  poor  material  and  much  repair  and  re- 
boilding  must  be  done  before  the  bank  can  be  considered  safe  against 
recurring  floods. 

Extensive  repairs  to  lock  gates  were  made  during  the  year,  but  in 
the  course  of  a  few  years  some  of  the  gates  must  be  repUu^ed  by  new 
ones.  At  most  of  the  gates,  spars,  operated  by  hydraulic  machinery, 
have  been  substituted  for  the  opening  and  closing  gear  formerly  in  use, 
and  they  are  working  very  satisfactorily. 

Much  repair  work,  pertaining  both  to  canal  and  general  improvement 
of  upper  river,  has  been  carried  on  in  the  canal  machine-shop  during 
the  past  year.  This  shop  is  a  frame  structure  and  quite  old.  It  is  de- 
sirable that  a  more  substantial  fire-proof  building  be  erected,  as  soon  as 
practicable,  to  serve  as  a  machine-shop  and  store- house  lor  patterns 
and  other  material. 

The  operating  and  care  of  the  canal  are  in  the  immediate  charge  of 
Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report,  giving  de- 
tailed operations  of  the  year,  is  appended. 

Tables  are  given  with  this  report  which  show;  1.  Expenditures  for 
iscal  year  ending  June  30,  1888 ;  2.  TraflQc  statement  for  fiscal  year 
coding  June  30,  1888 ;  3.  Comparative  expenditures  for  operating  and 
care  of  Des  Moines  Rapids  Canal  for  fiscal  years  1882  to  1888;  4.  Com- 
parative traffic  statement  showing  the  total  traftic  that  has  passsd 
through  the  canal  since  its  opening  in  1877. 

The  expenses  of  operating  and  care  are  now  i)rovided  for  by  a  indefi- 
nite appropriation  made  by  an  act  of  Con<^^re.ss  of  March  3, 1881. 
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The  original  estimate  for  operating  and  care  was  $40,000  per  am 
and  with  all  part^  of  the  canal  in  good  condition,  the  expenses  ca 
reduced  considerably  below  this  amount.  But  so  long  as  the  ite 
dredging  remains  as  large  as  at  present,  and  when  it  is  necessai 
replace  worn  out  parts  or  appliances,  the  expenses  will  necessarill 
increased  beyond  the  original  estimate. 

The  project  for  last  year  contemplated  the  expenditure  of  $45,00' 
operating  expenses  and  $2,200  for  boom  construction.  The  allotr 
for  repairs  was  somewhat  increased  over  estimate,  owing  to  extei 
repairs  to  gates ;  but  the  total  expenditure,  owing  to  saving  in  dred 
item,  has  been  kept  within  the  estimate. 

The  expenses  for  the  fiscal  year  ending  June  30,  1889,  includini 
item  of  $15,500  for  dredging,  are  estimated  at  $45,000. 

Ahatract  of  appropriatUmt, 

By  act  approved — 

April  30,  1878 ( 

June  18,  1878  (allotment) J 

March  3,  1879 

June  14, 1880 

March  3,  1881,  for  fiscal  year  ending  June  30,  1882 

March  3,  l-i^Sl,  for  fiscal  year  ending  June  30,  1883 

March  3,  1881,  for  fiscal  year  ending  iune  30,  1884 

March  3,  1881,  for  fiscal  year  ending  June  30,  1885 

March  3,  1881,  for  fiscal  year  ending  June  30,  1986 

March  3,  1881,  for  fiscal  year  ending  June  30,  1837 

March  3, 1881,  for  fiscal  year  ending  June  30,  1888. 


Total 4 

Money  statement 

July  I,  1887.  balance  on  hand $l,i 

June  30, 1888,  amount  drawn  from  Treasury  under  indefinite  appropriation .    42, 1 

43,1 
June  3n,  1888,  amount  expended  during  fiscal  year 42,  ( 

June  30, 1888,  balance  on  hand • •      l,i 
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beport  or  mb.  m.  meigs,  united  &ta7e8  civil  kngineer. 

United  States  Engineer  Offick» 

liiokul:,  Iowa,  June  30,  1888. 

BIajor:  I  have  the  honor  to  make  the  following  report  on  "  0]>or}iting  and  care  of 
DesMomesBapids  Canar'  for  the  fiscal  year  ending  June  'M),  l-?-'H. 

The  canal  was  open  to  navigation  two  hundred  and  twenty-neven  days  aiid  closed 
oDe  hnodred  and  thirty-nine  days.  The  canal  was  closed  seven  days  on  account  of 
high  water  and  one  hundred  and  thirty-two  days  during  the  winter  season. 

the  past  fiscal  year  has  been  marked  by  both  extremely  high  and  extremely  low 
irater.  The  lowest  water  occurred  August  10-13,  1887,  and  the  highest  stage  was 
reached  May  16,  1888,  when  it  stood  at  ly.Go  feet  above  low  water  of  lrt)4  at  the  lower 
lock  and  12  feet  at  the  guard-lock.  This  high  stage  at  the  lower  lock  is  1.23  feet  below 
the  higest  water  of  18ol  (the  highest  stage  recorded),  and  is  also  0.7  toot  higher  than 
the  highest  of  other  recorded  stages  since  Ifeol ;   that  ib,  for  the  Inst  37  years. 

The  nigh  water  put  a  severe  test  on  the  canal  embankment,  which,  under  tlie  great 
liead  of  water  (about  9  feet  at  the  guard-lock),  showed  signs  of  w  eakne.ss,  and,  at  one 
time,  a  portion  of  the  embankment  r>0  feet  long  gave  way,  the  slopo  wall  on  the  in- 
side shding  into  the  canal  and  the  water  oozing  tlirongh  the  bank  as  through  asponge. 
FortUDately,  a  large  force  of  men  being  on  hand  at  the  time  and  engaged  in  strength- 
ening the  bank,  by  a  liberal  application  of  rock  taken  from  other  portions  of  the  em- 
bankment the  break  was  stopped  before  any  great  damage  resulted.     Levels  taken 
at  intervals  of  500  feet  show  that  there  has  been  a  gradual  cree[)ing  or  subsidence  of 
the  slope  wall  for  a  distance  of  3  miles  below  the  head  of  the  canal,  amounting  to 
from  6  to  12  inches.     The  inside  wall  seems  to  be  too  steep  and  the  toe  on  the  inside 
should  be  weighted  with  stone  to  prevent  any  further  movement  of  the  revetment. 
This  will  require  about  4,195  cubic  yards  of  rubVde-stone.  costing,  in  ])lace,  about 
|5;243.75.    The  work  done  in  past  years  of  filling  the  low  ])laces  in  the  embankment 
vasqnite  jnstified  by  the  high  water  just  pa3se(f.     Had  not  this  work  beeu  done,  the 
water  would  have  in  places  stood  2  feet  higher  than  the  bank. 

From  April  30  to  May  30,  thirty  days,  the  lower  lock  was  8ubmerge<l  and  at  the 
highest  stage  attained  the  depth  over  the  coping  of  the  lock  walls  was  3.09  feet.  The 
lock  was  for  a  time  accessible  only  by  skifis,  as  the  railroad  track  between  the  lock 
and  the  mainland  was  completely  uuder  water.  But  little  damage  was  done  to  the 
GoTcmment  property. 

repairing  canal  embankment. 

The  extreme  high  water,  as  above  stated,  inflicted  considerable  damag:e  on  the  em 
bankment  above  Sandusky,  and  a  large  force  of  men  waske])t  at  work  strengthening 
the  weak  places  and  patrolling  the  bank  to  watch  for  leaks  as  they  occurred.  In 
Bome  places  the  bank  built  of  black  loam  became  spongy  and  water-logged,  but,  ex- 
cept in  the  instance  previously  noted,  there  was  no  actual  break,  though  water  could 
be  heard  in  many  places  trickling  through  the  bank. 


dredging  canal. 

The  very  low  water,  extending  from  July  1  to  October  ,30, 1887,  was  accompanied  l»y  a 
general  drought,  and  there  were  very  few  storms  such  as  bring  dej)osits  into  the  canal. 
This  fact  and  the  choking  of  the  canal  with  rafts  of  logs  and  lumber  made  it  ad- 
visable to  put  the  dredge  at  work  elsewhere  during  the  summer. 

A  survey  of  the  canal  was  made  in  April,  18^8,  and  a  comparison  with  that  of  1882 
shows  that,  outside  of  the  restricted  areas  about  the  months  of  creeks,  etc.,  whieh 
discharge  into' the  canal,  the  general  bottom  has  beeu  tilled  up  on  an  average  12 
inches  or  more.  It  is  important  that  this  gradual  filling,  already  in  places  as  much 
as  24  feet  above  srade,  should  be  kept  down,  and  that  the  dredge  should  be  kept  cou- 
tinuously  at  worS,  if  possible,  independeut  of  outside  tow-boats.  I  woubl  tlieietore 
suggest  that  |14,000  be  asked  for  to  build  a  suitable  tow-boat  to  belong  to  the  canal. 
The  one  at  present  in  use  has  hardly  power  enough  for  towiug  our  heavy  dumji-lmats 
00  the  rapids. 

A  double  crew  was  worked  night  and  day  during  the  mouths  of  April  and  May, 
1887,  takine  out  about  double  the  ordinary  output  of  the  dredge.  It  is  jtroposed  to 
continue  this  method  the  coming  year. 

There  were  removed  from  the  canal  during  the  past  fiscal  year  47,333  cubic  yards  of 
material. 

repairs  to  flat-boats,  dredge,  etc. 

The  usual  current  repairs  were  made  from  time  to  time  as  required.    The  coal  flats 
ISoB,  1,  3,  5,  6,  7  -were  partially  rebuilt,  and,  though  some  of  tliera  are  twelve  to  M- 
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teen  years  old,  are  Id  passable  condition.  The  four  damp-boats,  now  three  and  a  half 
years  old,  begin  to  show  signs  of  age  and  hard  work,  but  will  probably  last  several 
seasons  yet.  The  posts  of  the  fences  at  the  lower^  middle,  and  guard  locka  having 
rotted  on  in  the  course  of  years,  and  the  fences  blowing  down  in  consequence,  were 
replaced  with  new  ones. 

BOUNDARIES  TO  CANAL  PROPEKTT. 

Nothing  has  been  done  as  yet  to  mark  these  boundaries.  The  question  of  title  to 
certain  portions  of  the  canal  property  occupied  by  the  Chicago,  Burlington  and  Qnincy 
Railroad  Company  should  in  my  opinion,  be  subnlitted  to  the  Department  of  Justice 
for  settlement.  The  railroad  appears  to  have  an  equitable  right  of  occupancy,  but 
not  a  title,  the  same  being  vested  in  the  United  States  by  purchase. 

REPAIRS  TO  LOCK  GATES  AND  MACHINERY. 

Repairs  to  lock-eates  were  completed  in  March,  after  great  difficulty  on  acconnt  or 
extreme  cold  weather  and  unfavorable  stage  of  water.    Four  new  spars  were  bought 
and  placed  as  follows :  One  at  guard-lock,  upper  west  gate ;  2  at  lower  gates  of  middle 
lock  ;  and  1  at  the  lower  east  gate  at  lower  lock. 

All  the  larger  gates  of  the  locks,  except  the  lower  gates  at  the  gnard-lock,  are  now 
converted,  as  regards  their  opening  and  closing  mechanism,  to  the  spar  system,  which 
works  with  certainty  and  the  minimum  of  trouble  and  repair. 

At  the  guard-lock  the  increasing  trouble  with  the  chains  at  the  lower  gates  makes 
it  advisable  to  convert  their  operating  mechanism  to  the  spar  method  ;  and,  if  nec- 
essary, it  is  intended  to  do  this  duriug  the  coming  winter. 

MACHINE  SHOP  AT  LOWER  LOCK. 

During  the  winter  mouths  four  lock  engineers  and  two  carpenters  (one  a  lock-mas- 
ter) have  been  employed  steadily  on  various  repairs  to  machinery  of  the  locks,  United 
States  dredge,  and  tow-boats  belonging  to  the  canal  '^and  other  Government  works. 
Two  electric-light  enj^ines  were  built  for  use  on  steamers  J.  G.  Parke  and  General  Bar- 
nurd,  The  dynamo  at  the  lower  lock,  having  been  burned  out,  was  rewound  and  made 
as  good  as  new. 

The  machine  shop  has  become  almost  indispensable.  Since  it  was  started  in  1883 
the  amount  of  work  done  there  by  the  regular  lock  employes  amounts,  at  the  usual 
wages  paid  outside  machine  shops,  to  $26,524.86. 

The  old  wooden  building,  built  originally  of  second-hand  material,  should  be  re- 
placed by  a  brick  structure,  fire-proof,  with  a  loft  for  the  lock  machinery  patterns, 
which  are  in  constant  requisition  and  of  which  many  thousand  dollars'  worth  are  now 
stored  in  wooden  sheds  close  to  the  railroad  track  and  liable  to  be  burned  by  sparks 
from  passing  locomotives.  It  is  estimated  that  ^,500  would  furnish  a  suitable  build- 
ing with  iron  roof  and  shutters.  The  present  building,  constructed  of  rough  boards 
and  battened,  will  soon  be  unfit  for  use  as  a  machine  shop,  as  it  is  deficient  in  light 
and  space  for  carrying  on  work  economically  and  is  also  very  cold  in  winter. 

OFFICE  BUILDING. 

A  proper  office  building  for  the  canal  has  been  mentioned  in  former  reports  as  being 
greatly  needed.  The  present  office  is  many  blocks  from  the  canal,  iaconvenient  and 
expensive. 

BUSINESS  OF  THE  CANAL. 

Low  water  during  the  whole  of  the  summer  of  1887  and  the  great  number  of  rafts 
passing  throng  the  canal  have  made  the  season's  report  about  the  largest  on  record, 
though  the  long-continued  high  water  of  1888  greatly  reduced  the  amount  of  busi- 
ness that  would  have  been  done.  In  May,  1888,  but  twelve  boats  passed  through  the 
canal. 


BOOM  ABOVE  GUARD-LOCK. 


The 
The  cost 


boom  authorized  by  the  project  for  last  fiscal  year  was  built  and  put  in  position. 
ist  in  place  was  $1,327.32.    This  l>oom  gives  general  satisfaction  and  makes  the 
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ettxADce  to  the  guard-lock  both  easy  and  safe.  A  small  suspension  foot-bridge,  with 
A  feet  span,  connects  the  piers  against  which  the  boom  rests  with  the  upper  end  of 
the  guard-lock. 

*•  •  •  •  •..  # 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 
Maj.  A.  Mack£XzI£, 

Corpi  of  Engineers,  U.S.A. 


Y6. 

DBY-DOCK  AT  DES  MOINES  RAPIDS  CANAL,  MISSISSIPPI  RIVER. 

A  history  of  this  work  was  given  in  my  annual  report  for  the  fiscal 
year  ending  Jane  30, 1886. 

At  the  beginning  of  the  year  there  was  available  for  work  the  sum  of 
127,621.76,  all  of  which  has  been  expended.  During  the  past  fiscal  year 
the  masonry  has  been  been  completed  and  gates  almost  finished.  The 
work  remaining  to  be  carried  out  and  completed  is  as  follows  :  The  slope 
wall  of  dock,  the  concrete  bottom  and  arrangements  of  walls  and  block- 
ing for  supporting  boats,  the  18-inch  drain  culvert  connecting  dock  with 
lower  level  of  canal,  placing  pumping  engine,  gates,  and  the  removal  of 
A  poftion  of  the  canal  bank. 

A  detailed  statement  of  work  done  during  past  year  and  its  cost  is 
given  in  the  appended  report  of  Mr.  M.  Meigs,  under  whose  supervision 
the  dock  is  being  constructed. 

The  original  plan  for  sluice-gates  in  the  outer  embankment  of  the  dry- 
dock  has  been  modified  so  as  to  increase  their  capacit3\  As  now  con 
structed  this  sluice  will  probably  take  the  place  of  one  of  the  sluices 
heretofore  proposed  for  assisting  in  removing  sediment  from  the  canal. 
This  change  in  plan  increases  the  cost  of  the  dry-dock  about  $8,000, 
but  effects  a  saving  of  $20,000  in  the  completion  of  the  Des  Moines 
Rapids  improvement.  If,  owing  to  the  increase  in  capacity  of  the  dry- 
dock  sluices,  the  total  cost  of  work  is  made  slightly  greater  than  the 
original  estimate,  it  seems  proper  that  such  excess  in  cost  should  be 
borne  by  the  appropriation  for  the  improvement  of  the  Des  Moines 
Rapids. 

Thei-e  have  been  appropriated  for  this  work  and  expended  on  it 
$108,750,  and  there  remain  to  be  appropriated  in  accordance  with  orig- 
inal estimate  $16,250.  Economical  construction  requires  that  this 
amonnt  be  given  in  one  appropriation. 

The  large  plant  owned  by  the  United  States  and  used  in  connection 
with  the  improvement  of  the  Upper  Mississippi  River  will  make  use  of 
this  dock,  and  the  longer  its  completion  is  delayed  the  greater  will  be 
the  expenses  attending  the  repair  and  keeping  of  this  fleet  in  proper 
condition.  The  dock  will  also  be  of  great  benefit  to  the  entire  commerce 
of  the  Upper  Mississippi  River. 

Abstract  of  appropriations. 

By  act  passed  August  2,  18^2 |30,0()0 

By  act  approved  July  5, 1B84 30,000 

By  act  approved  August  5,  1886 48,750 

Total , 108,700 
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Money  staiemenU 

July  1, 1887,  amount  available $27,621. 

July  1,  1888,  amount  expended  during  fiscal  year,^exclu8ive  of  liabilities 
outstanding  July  1,  1887 27,621. 

Amount  appropriated  by  act  of  Augnst  11,  1888 16,250 


REPORT  OF  MR.   M.  M£I08,   U.   8.  CIVIL  ^NOINEHB. 

ft 

UxiTED  States  Engcceer  Office, 

Keokuk,  iotra,  July  1,  188^ 

Major  :  I  have  the  honor  to  sabmit  the  following  report  on  constructing  a  d 
dock  at  the  Des  Moines  Rapids  Canal,  Mississippi  River,  for  the  fiscal  year  end 
June  30,  18!^8. 

Work  was  carried  on  from  June  30,  1887,  to  November,  1887.  All  the  niasonr,^ 
the  entrance  to  the  dock  was  completed.  Slope  wall  was  laid  in  the  prism  of 
dock  to  about  the  8-foot  stage  in  the  canal.  Most  of  the  steps  were  cut  and  plac 
and  the  miter-sill  bolted  down.  The  miter- sill  and  breast- wall  and  the  west  w 
wall  have  been  built;  sluice-gates  made  and  set  in  place;  a  12-inch  rotary  drain 
pump  put  in  complete  order  and  set  in  well.  The  heel  posts  and  cushion  sticks  of 
main  gates  are  in  place,  lumberand  other  materials  are  on  hand,  and  the  consti 
tion  or  the  gates  is  well  under  way. 

The  iron  heel  posts  and  the  other  castings  for  the  gates  were  made  by  the  Nove 
Iron  Works  of  Dubuque,  Iowa.    All  bar  iron,  angle  iron,  etc.,  for  gates  were  1 
uished  by  the  Union  Iron  Mills  of  Pittsburgh,  Pa.,  and  all  eye  bars  were  made  by 
Keystone  Bridge  Company  of  Pittsburgh,  Pa. 

All  contracts  have  been  closed  and  there  are  no  outstanding  liabilities. 

There  remains  at  present  to  be  finished,  concrete  foundation  of  dock  bottom,  1 
ing  an  18-iuch  drain  culvert  to  lower  level  of  canal,  placing  pumping  engine,  rem 
ing  the  old  canal  bank  above  the  dry-dock,  timber  blocking  for  support  of  bo 
when  docked,  completing  slope  walls  of  dock  and  laying  steps,  and  completing  gal 

Low  water  made  the  towing  of  stone  over  the  rapids  from  the  quarry  very  diffic 
and  dangerous.  One  barge  was  sunk  but  raised  again  at  small  expense.  The  c 
tinned  low  water  from  July  to  November  made  it  necessary  to  load  the  barges  to  o 
about  one-half  their  capacity  and  double  the  number  of  trips  of  the  tow-boat. 

Material  received  and  work  done. 

Stone  received : 

Face cubic  yards..  570 

Backing do....  925 

Riprap  face do 207 

Stone  cut do G24 

Stone  laid : 

Masonry do 2,232 

Riprap  face do 147 

Earth  excavated do.--.  1,713 

Rock  excavated do..-.  272 

The  following  is  an  itemized  statement  of  expenditures : 

Purchase  of  stone $12,479 

Purchase  of  cement 772 

Purchase  of  tools 26 

Cutting  stone 4,646 

Laying  stone  and  slope  wall 3,009 

Excavation  for  foundations ^ 1,053 

Bailing  and  draining 1,189 

Repairs  of  barges  and  launch 397 

Towing  stone 1, 197 

Lumber  for  gates 640 

Iron  for  gates 2,046 

Overseer  at  works  and  contingent  expenses 772 

General  superintendence  and  office  expenses 16C 

Total.... 28,395 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
3f^j\  A,  Mackenzie^  United  States  Civil  Engineer 

Corpt  of  EnQintert,  U.  S.  A. 
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Y7. 
ICE-HARBOR  AT  DUBUQUE,  IOWA. 

A  fhll  description  of  this  work  has  been  given  in  previous  reports. 

At  the  beginning  of  the  year  there  was  available  a  balance  of  $4,503.99. 
yo  farther  work  has  been  carried  out,  and  this  balance  is  still  on  hand. 

To  complete  the  harbor  in  accordance  with  origiual  project  calls  for 
the  riprapping  of  the  south  shore  of  the  harbor,  and  the  balance  on 
hautl  would  probably  accomplish  such  work ;  but  an  item  in  the  last 
river  and  harbor  act  provides  that  '*  the  unexpended  balance,  or  so  much 
thereof  as  shall  be  necessary,  shall  be  applied  to  paving  instead  of  rip- 
rapping  said  harbor."  For  such  paving  and  the  grading  which  must 
precede  it  additional  appropriations  are  necessary.  The  intention  of 
Congress  not  being  fully  understood,  new  plans  or  estimates  can  not 
well  be  prepared.  While  the  paving  work  referred  to  is  not  a  necessity, 
80  far  as  the  use  of  the  harbor  for  its  legitimate  purposes  is  concerned, 
it  would  be  a  desirable  method  of  finishing  the  work,  if  funds  are  avail- 
able for  such  purpose. 

The  balance  now  available  will  be  retained  for  commencing  any  work 
which  may  hereafter  be  determined  to  be  the  best  for  comi)letiug  the 
ice-harbor.  As  the  dredging  0/  the  harbor  bas  been  completed,  the  de- 
lay does  not  materially  interfere  with  the  use  of  the  harbor  during  the 
winter. 

Abstract  of  appropriationa. 

By  *ct  pMsed  August  2,  1832 |20,000 

By  act  approved  July  5,  1884 20,000 

Total 40,000 

Money  statement 

July  1, 1887,  amount  available ., |4,503.99 

Jnlyl.  1888,  balance  available 4,503.99 


Y  8. 


HARBORS  OF  REFUGE  ON  LAKE  PEPIN,  AT  LAKE  CITY,  MINNESOTA. 


A  survey  for  harbors  of  refuge  on  Lake  Pepin,  called  for  by  act  of 
Congress,  was  made  in  1881,  and  certain  plans  and  estimates  were  pre- 
sented. 

Acts  of  Congress  of  August  2,  1882,  July  5,  1884,  and  August  5, 
1886,  appropriated  ^nd  allotted,  in  all,  $35,000  for  the  work  at  Lake 
City. 

The  earlier  appropriations  were  not  suflQcient  in  amount  to  justify  a 
oommeneement  of  work,  and  after  the  appropriation  of  August  5, 18SG, 
was  made  it  was  concluded  that  a  less  expensive  and  extensive  strurt- 
nre  than  that  originally  contemplated  was  desired  by  Congress.  New 
plans  were  therefore  made  and  new  projects  presented  in  July  and  Au- 
gust, 1886.    These  projects  were  approved. 
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The  later  projects  provided  for  the  baildiug  of  a  pier  about  800  feet 
long,  from  a  point  on  the  shore  below  the  gravel  point  rather  than  above 
it,  as  originally  proposed. 

In  the  fall  of  1886  some  preparations  were  made  for  commencing 
work ;  but,  in  consequence  of  strong  protests  from  some  of  the  resi- 
dents of  Lake  City  as  to  location,  operations  were  suspended.  Later, 
the  differences  were  reconciled,  and  by  the  voice  of  the  city  council  the 
Government  was  asked  to  locate  the  work  where,  in  its  opinion,  it 
would  best  serve  the  interests  of  commerce. 

The  new  plans  contemplated  the  building  up  of  a  foundation  of 
gravel,  which  would  serve  to  so  reduce  the  depth  of  water  and  amount 
of  crib-work  as  to  permit  a  useful  length  of  pier  to  be  built.  On  the 
23d  of  May,  1887,  a  dredging  outfit  was  sent  to  Lake  Oity  and  the  foun- 
dation was  commenced.  Work  was  continued  through  the  season  and 
resulted  in  the  construction  of  a  pier  extending  into  the  lake  frooi  the 
foot  of  Elm  street  about  871  feet,  of  which  length  5L2  feet  are  of  crib- 
work,  and  the  balance  earthen  embankment.  The  crib-work  rests  on  a 
gravel  foundation,  which  reduced  the  depth  of  t^he  lake  on  the  line  of 
the  pier  from  28  feet  to  about  5  feet  at  low  water. 

The  crib-work  was  built  with  sloping  side  and  end,  and  this  plan 
proved  itself  to  be  much  better  than  that  of  vertical  sides,  as  used  at 
Stockholm.  During  the  past  spring  there  was  an  unprecedented  com- 
bination of  very  high  water,  solid  ice,  and  severe  storms  which  mate- 
rially damaged  the  Stockholm  pier  and  destroyed  much  private  prop- 
erty;  but  the  pier  at  Lake  City  was,  so  far  as  can  be  now  discovered, 
only  slightly  injured  by  the  tearing  away  of  its  top  planking. 

This  pier,  during  the  time  of  high  water  and  storms,  furnished  pro- 
tection to  the  shops  and  warehouses  in  the  harbor  and  saved  from  de- 
struction property  valued  at  a  far  greater  amount  than  the  cost  of  the 
pier. 

A  record  and  description  of  the  work  is  given  in  the  following  ex- 
tract from  the  season's  report  of  United  States  Superintendent  W.  A. 
Thompson,  under  whose  immediate  direction  the  operations  were  carried 
out: 

Owiug  to  the  depth  of  water  being  from  20  to  28  feet  at  low- water  stage  for  most 
of  the  length  of  the  proposed  pier,  it  was  decided  to  lessen  the  cost  by  'making  a 
foundation  of  gravel,  dredged  from  the  gravel  bars  in  the  vicinity  of  Lake  City.  Ac- 
cordinj::ly,  I  was  instructed  in  April,  1887,  to  get  the  dredge  Phoenix  and  oatfit  ready 
to  do  this  work  as  soon  as  possible.  The  outfit,  consisting  ot  dredge,  tow-boat  J,  G. 
Parke,  six  dump-boats,  and  two  coal-flats,  reached  Lake  City  Saturday,  May  21,  and 
began  work  May  23.  Various  bars  within  a  distance  of  4  miles  of  Lake  City  were 
examined,  but  none  were  found  to  contain  a  better  gravel  than  could  be  found  in 
front  of  the  steam-boat  landing. 

During  the  month  of  June  the  dredge  was  necessarily  taken  away  from  Lake  Citv 
and  put  to  work  between  Saint  Paul  and  Hastings,  dredging  new  channels  through 
bars  that  obstructed  navigation.  Work  was  resumed  at  Lake  City  July  5.  Aueust 
10  the  dredge  was  taken  to  Beef  Slough  and  returned  August  14,  and  continued  to 
work  at  Lake  City  until  November  3,  when  it  was  laid  up  at  Read's  Landing. 

During  a  portion  of  September  and  all  of  October  the  tow-boat  was  engaged  a 
greater  part  of  the  time  in  towing  rock,  and  consequently  but  little  work  conld  1)© 
done  by  the  dredge. 

For  a  distance  of  355  feet  from  the  shore  as  much  gravel  was  deposited  as  was  pos- 
sible, and  for  the  rest  of  the  distance  the  gravel  foundation  was  raised  to  within 
about  5  feet  of  low  water  of  1864.  The  slopes  of  the  sides  of  the  foundation  are  about 
4  feet  horizontal  to  1  vertical. 

The  gravel  embankment  at  the  shore  end  is  17  feet  wide  on  top,  with  a  height  of  13 
feet  above  low  water  of  1864.  The  gravel  was  deposited  under  water  by  means  of 
dump-boats,  and  for  that  part  above  water  the  gravel  was  wheeled  onto  the  embank- 
ment from  flat-boats. 

The  slopes  above  low  water  are  1^  horizontal  to  1  vertical.  On  the  lower  slope, 
there  Ja  a  layer  of  rock  2|  feet  thick  at  the  bottom,  decreasing  to  1  foot  in  thicknew 
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ta  tlie  top.  Oq  the  upper  side  the  rock  is  1|  feet  thick  at  base,  and  1  foot  at  the  top. 
Hie  top  of  the  embankment  is  also  covered  with  rock. 

Sixteen  cribs,  each  32  feet  long  and  32  feet  wide,  were  snnk  continaonsiy  from  the 
Old  of  the  embankment.  These  cribs  were  constructed  to  a  height  of  about  6  inches 
Above  low  water  of  18G4.  Pine  logs  were  used  from  12  to  20  inches  thick,  and  at 
least  3*2  feet  long.  The  logs  were  fastened  together  by  seven-eights-inch  drift-bolts. 
Tb*-  pine  timbers  in  superstructure  were  6  inches  thick,  1  foot  wide,  and  from  12  to 
16  feet  long.  These  timbers  were  fastened  together  by  drift-bolts  three-fourths-inch 
in  diameter,  and  from  12  to  18  inches  in  length.  A  slope  was  given  to  the  lower  side 
acd  oater  end  of  the  superstructure  of  16^  uorizontal  to  12^  vertical.  These  slopes 
are  covered  with  oak  plank  3  inches  thick,  and  the  vertical  side  is  planked  with  oak 
2  inehea  thick.    The  top  is  planked  with  3-inch  pine. 

The  total  length  of  breakwater  is  871  feet,  of  which  355  feet  are  embankment.  The 
top  of  superstructure  is  12f  feet  above  low  water  of  1864. 

The  cribs  and  superstructure  are  filled  with  rock,  most  of  which  was  taken  from 
the  shore  of  the  lake  and  from  ravines  where  it  had  been  exposed  to  frosts  and  moisture 
for  je^rs  without  injury. 

Material  used  in  worky  and  cost 

516  pieces  pine,  3  inches  by  12  inches  by  16  feet,  top  planking 3^1. 52 

100  pieces  pine,  6  inches  by  12  inches  by  14  feet,  superstructure 126, 00 

76  pieces  pine,  6  inches  by  12  inches  by  12  feet,  superstructure 82.  08 

*2»840  pieces  pine,  6  inches  by  12  inches  by  16  feet,  superstructure 4,089. 60 

i36  pine  logs,  74,940  feet,  B.  M.,  crib-work 1,124.10 

ol6 pieces  oak,  2  inches  by  12  inches  by  12  feet,  side  planking 309. 60 

^  pieces  oak,  3  inches  by  12  inches  by  10  feet,  side  planking 300.  00 

521  pieces  oak,  3  inches  by  12  inches  bv  10|  feet,  side  planking 410. 29 

18,945  pounds  drift-bolts 537.73 

C,762  pounds  spikes 201.21 

!iOO  pounds  60-penny  nails 8.25 

1^.675.5  cubic  yards  rock  on  barges 5,437.8."> 

3'-S.9  cubic  yards  rock  on  bank 69.  61 

'3,6!?0  cubic  yards  gravel  put  in  embankment  and  foundation 11, 715. 12 

Lab  ir  constructing  cribs,  superstructure,  and  embankment 5,359.54 

Saperintendence  and  contingencies,  and  care  and  repair  of  plant  during 

wiater  and  spring 1,752.72 

Total r. 31,985.23 

There  remains  available  for  repairs  (from  allotment  for  harbor  at 
Lake  City,  from  appropriation  for ''improving  Mississippi  River  from 
Saint  Paul  to  Des  Moines  Kapids,"  act  of  July  5,  1884),  the  sum  of 
$3,014.77. 

The  work  carried  out  at  Lake  City  gives  a  good  harbor  protected  from 
all  storms,  excepting  those  coming  across  the  lake.  The  latter  are 
rarely  such  as  to  interfere  with  the  use  of  the  harbor. 

It  is  not  thought  that  any  extension  of  this  work  will  be  necessary } 
and  as  the  available  balance  of  allotment  from  general  appropriation  for 
**  improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids." 
(13,014.77),  together  with  such  aid  as  can  be  given  this  work  in  connec- 
tion with  the  general  improvement,  will  probably  be  sufficient  to  keep 
the  pier  in  repair  during  the  coming  year,  no  further  special  appropria- 
tion is  recommended. 

Abstract  of  appropriations. 

By  act  passed  August  2,1882 $10,000 

By  allotment  act  of  July  5, 1884* 15, 000 

By  act  passed  August  5, 1886 10,000 

Total 35,000 
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Money  statement. 

July  1,  1887,  amoant  available* $16 

July  1,  1888,  amoDQt  expended  daring  fiscal  year,  ezolasire  of  liabilities 
outstanding  Jaly  1,  1887 '• 16 


Y9- 

HABBOBS  OF  BBFUaS  ON  LAKE  PEPIN,   AT  STOCKHOLM,  WI8C( 

A  crib-pier  579  feet  long,  extending  into  the  lake  and  affordic 
tection  from  storms  on  one  side  or  the  other  in  nearly  all  conditi 
wind,  was  completed  in  September,  1885.  A  description  and  hist 
the  work  is  given  in  my  annual  report  for  fiscal  year  ending  Jn 
1886. 

This  pier  was  built  by  contract,  in  accordance  with  plans  whiclj 
as  subi^tontial  a  structure  as  the  available  funds  permitted.  The 
passed  through  two  winters  and  springs  without  injury  from  6 
and  ice;  but  during  the  past  April  an  unprecedented  combinati 
circumstances  led  to  the  breaking  up  of  the  top  of  this  pier.  Th 
ditious  and  results  are  described  as  follows  in  a  petition  present 
the  citizens  of  Stockholm  and  Lake  City,  with  a  view  to  securing 
propriation  for  repairing  the  damaged  pier  : 

During  the  present  spring  there  was  a  higher  stage  of  water  in  the  lake  th 
ever  before  known  when  the  ice  broke  up,  reaching  the  top  of  the  pier,  the  ic< 
time  being  two  feet  thick  and  as  solid  as  in  mid-winter.  During  the  high  s 
water  a  violent  wind-storm  moved  this  great  mass  of  ice  with  such  force  as  t* 
every  thing  before  it,  taking  off  about  4  feet  of  the  top  of  the  pier.  More  ( 
was  done  to  private  property  by  ice  along  the  lake  than  dnring  the  previous  1 
five  years. 

Since  the  breaking  up  of  the  ice  in  Lake  Pepin  the  stage  of 
has  been  too  great  to  permit  a  proper  examination  of  the  piei 
made ;  but  it  is  thought  that  about  4  feet  have  been  taken  off  tl 
There  is  now  on  hand,  from  appropriation  pertaining  to  this  w 
balance  of  $5,029.06,  which  is  available  for  repairs.  It  is  probab 
amount  would  be  sufficient  for  rebuilding  the  pier  in  accordance 
the  original  plans ;  but  in  making  repairs  it  would  appear  advisi 
80  modify  plans  as  to  make  them  conform  more  nearly  to  those  a< 
for  the  breakwater  built  last  year  at  Lake  City,  which  structur 
more  exposed  position,  passed  comparatively  safely  through  th 
storm  that  injured  the  Stockholm  pier.  At  Stockholm  the  breal 
was  given  vertical  sides,  so  that  it  could  also  be  used  as  a  landin 
At  Lake  City  the  pier  was  built  with  sloping  side  and  end,  i>ert 
the  ice  to  slide  over  rather  than  push. 

The  cost  of  rebuilding  the  Stockholm  pier  with  sloping  sides, 
cordance  with  proposed  change  of  plan,  can  not  be  estimated  wi 
degree  of  accuracy  until  the  present  condition  of  the  pier  is  kno^^ 

•  The  act  of  July  5,  18!i4,  appropriated  Sl5,000  for  **  improving  harbor  at  La 
Minn.,  continuing  improvement;"  but  the  title  was  changed  on  the  book 
Treasury  to  "  Improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapi 
plied  to  Lake  City  " — and  the  $15,000  is  now  considered  as  an  allotment  from 
eral  appropriation,  rather  tbau  as  a  separate  item.  It  is  therefore  cousiderei 
money  statement  under  hea<lin;?  of  *^  Improving  Mississippi  River  from  Saint 
Des  Moines  Rapids,"  and  omitted  from  **  amount  available  July  1,  l8S7,"ii 
statement . 
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(»  probable  that  the  cost  of  sach  work  will  be  $15,000  in  excess  of  tbe 
l^nce  now  on  band. 

The  original  project  for  this  work  contemplated  the  constractiou  of  a 
heakwater  at  a  cost  of  $53,498,  and  there  has  been  appropriated  under 
^project,  a8  modified  by  change  in  plan  of  breakwater,  $25,000.  It 
Img  thoaght  heretofore  that  the  balance  on  hand  would  be  sufficient 
to  provide  for  repairs,  no  further  appropriation  has  been  recommended 
in  my  annual  reports,  but  it  is  now  necessary  to  present  an  estimate  for 
115,000. 

AhBtraoi  of  appropriaiionB. 

ByMtpMsedAngustS,  1882 $10,000 

^ act tpproTed  July  5,  1884 15,000 

Totd 25,000 

Money  statement. 

{'»jy  1, 1887,  amout  available |6,209.39 

i^Jh  1888,  amoaot  expended  daring  flsoal  year,  exolusiTe  of  liabilitiet 
ootitandlng  June  30,  1887 280.33 

%1, 1888,  balance  available 1 5,929.06 

{Aooant  (estimated)  required *for  completion  of  exlBtiufc  project 15, 000. 00 
^otthatcanbepTofitabl^expendedinfiscalyearendingJuneSO,  1890    15,000. 00 
onbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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PRESERVATION  OF  THE  FALLS  OF  8T.  ANTHONY  AND  IMPROVEMENT 
OF  THE  MISSISSIPPI  ABOVE  THE  FALLS— IMPROVEMENT  OF  THE 
CHIPPEWA  AND  ST.  CROIX  RIVERS,  WISCONSIN.  AND  OF  MINNESOTA 
HIVER  AND  RED  RIVER  OF  THE  NORTH.  MINNESOTA  AND  DAKOTA- 
RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI— IMPROVEMENT  OF 
THE  MISSOURI  RIVER  FROM  SIOUX  CITY.  IOWA,  TO  FORT  BENTON, 
MONTANA,  AND  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 


REPORT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  EXGIXEERS,  OFFICER 
ly  CHARGE,  FOR  THE  FISCAL  YEAR  ENDIXG  JUNE  30,  1868,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


I.  PreMnr&tion  of  the  Falls  of  St.  An- 
thony, Minnesota. 

t  Constmction  of  lock  and  dam  on  the 
Miasissippi  River  at  Meeker's  Island, 
Minneeota. 

3l  Missiasippi  River  above  the  Falls  of 
St.  AntQony,  Minnesota. 

4.  Rraervoirs  at  headwaters  of  the  Mis- 
siasippi  River. 

5»  Chippewa  River,  including  Yellow 
Banks,  Wisconsin. 

€.  St.  Croix  River,  Wisconsin  and  Minne- 
sota. 


7. 

8. 


Minnesota  River,  Minnesota. 

Red  River  of  the  North,  Minnesota 

and  Dakota. 
9.  Construction  of  lock  and  dam  at  Goose 

Rapids,  Red  River  of  the  North, 

Minnesota,  and  Dakota. 
Surveys  for  reservoirs  at  the  sources  of 

the  Mississippi,    St.    Croix,   Chip- 


10. 


pewa. 


and  Wisconsin  rivers. 


11.  Missouri  River  from  Sioux  City,  Iowa, 

to  Fort  Benton,  Montana. 

12.  Yellowstone  River,  Montana  and  Da- 

kota. 


EXAMINATIONS  AND  SURVEYS. 


13.  Mississippi  River  between  Saint  Paul 

and  St.  Anthony's  Falls,  Minnesota. 

14.  Minnesota  River,  with  a  view  to  its 

improvement  by  locks  and  dams. 


15..  Red  River  of  the  North,  Minnesota, 
from  Moorhead  to  Fergus  Falls. 


United  States  Engineer  Office, 

Saint  Paul^  Mimi.,  July  G,  1888. 

Sir:  I  have  the  honor  to  forward  herewith  reports  upon  the  surveys 
ttid  works  of  river  improvement  in  my  charge  for  the  fiscal  year  ending 

Jane  30, 1888. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers, 

The  Ohibf  of  Enoineebs,  U.  S.  A. 
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Z  I. 

PRESERVATION  OF  THE  FALLS  OF  ST  ANTHONY,  MINNESOTA. 

The  history  and  details  of  thi^  improvement  are  given  at  length  in 
the  last  annual  report,  No  work  was  done  during  the  past  fiscal  year, 
there  being  no  funds  for  it. 

As  there  is  no  navigation  at  present  dependent  upon  the  preserva- 
tion of  the  Falls  of  St.  Anthony,  and  as  Congress  has  made  no  ap- 
propriation for  that  purpose  since  1884,  it  seems  proper  to  render  no 
estimate  under  this  head  for  the  fiscal  year  ending  June  30, 1890. 

Total  expended  under  the  last  [the  present]  project,  including  out- 
standing liabilities,  $405,000. 

Total  expended  under  all  projects,  including  outstanding  liabilities 
and  the  construction  of  a  log-sluice  ordered  by  act  of  Congress  ap- 
proved March  3, 1879,  $615,000. 

Money  statement 

July  1,  1886,  outstanding  liabilities 'ISe.SS 


1 


Amount  (estimated)  required  for  project 210,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Z2. 

GONSTRUCTION  OF  LOCK  AND  DAM  ON  MISSISSIPPI  RIVER  AT  MEEKER'S 

ISLAND,  MINNESOTA. 

The  project  for  this  work  is  given  in  the  Eeport  of  the  Chief  of  En- 
gineers for  the  fiscal  year  ending  June  30,  1874,  and  the  cost  estimated 
at  $922,121.46,  the  object  being  to  connect  with  the  improvement  of  the 
Mississippi  River  below  Saint  Paul,  so  as  to  secure  steam-boat  naviga- 
tion up  to  the  Falls  of  St.  Anthony, 

No  improvement  of  the  river  between  Saint  Paul  and  site  of  the  pro- 
posed lock  and  dam  has  been  authorized  by  Congress. 

Congress,  by  act  approved  July  23,  1868,  made  a  grant  of  200,000 
acres  of  public  lauds  to  the  State  of  Minnesota  to  aid  in  constructing 
a  lock  and  dam  at  this  point  in  accordance  with  plan  and  estimate  pre- 
viously submitted. 

By  act  approved  March  3,  1873,  Congress  appropriated : 

For  construction  of  the  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island, 
Minnesota,  according  to  the  surveys  and  plans  of  the  War  Department,  $25,000  :  Pro- 
vided, That  all  rights  and  claims  in  and  to  the  land  grant  made  to  the  State  of  Min- 
nesota for  the  above  work,  by  act  approved  July  23,  186H,  shall  be  fally  relinqnisbed 
to  the  United  States  before  any  of  this  appropriation  is  expended. 

None  of  this  appropriation  has  been  used,  the  required  relinquish- 
ment not  having  been  made. 

This  appropriation,  but  little  more  than  2J  per  cent,  of  the  estimate^ 
has  been  lying  unused  for  fifteen  vears. 

A  survey  of  the  Mississip])i  River  between  Saint  Paul  and  St.  An- 
thony's Falls,  provided  for  in  the  river  and  harbor  act  of  Oongress 

approved  August  5,  1880,  was  made  during  the  season  of  1887.     The 

— —  I  ' 

"  Funds  are  ou  hand  to  pay  outstanding  liabilities. 
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report  of  tbe  survey  was  rendered  December  29,  1887,  aud  printed  as 
part'Of  Ex.  Doc.  No.  158,  House  of  Representatives,  Fiftieth  Congress, 
first  session.  For  statistics  reference  is  respectfully  made  to  that  re- 
port. 

Money  statement  • 

July  1,  1987,  Amount  aTftflftble,  subject  to  oonditions  Id  act $25, 000. 00 

July  1,  18-!^,  balaDce  available,  subject  to  conditions  in  act 25,000.00 

L  Amoubt  (estimated)  required  for  completion  of  existing  project b97, 121. 46 

/  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(     harbor  acts  of  1866  and  1»67. 


Z3. 

DfPROVEIfENT  OP  THE   MISSISSIPPI   RIVER  ABOVE   FALLS  OF   SAINT 

ANTHONY,  MINNESOTA. 

The  present  project,  under  which  work  has  been  carried  on  sinc4^  and 
inelnding  1880,  is  based  npon  the  project  for  the  improvement  of  252 
miles  of  the  river,  from  Oonradi's  Shoals  to  Grand  Kapids,  the  latter 
the  present  head  of  steam-boat  navigation ;  the  estimated  cost,  $54,127.50, 
is  given  in  the  report  of  February  8, 1875,  upon  part  of  the  Mississippi 
transportation  routes  to  the  seaboard ;  plan  of  improvement  to  afibrd  3 
to  5  feet  depth  in  the  channel  by  removing  snags,  bowlders,  and  bars, 
and  confining  the  low-water  discbarge  to  widths  practicable  for  naviga- 
tion by  me^ns  of  wing-dams,  where  necessary. 

This  same  report  estimated  the  cost  of  improvement  of  the  river  be- 
tween the  Falls  of  Saint  Anthony  and  Saint  Cloud  at  $144,667.50 ;  the 
improvement  of  this  section  to  afford  5  feet  depth  in  the  channel  at  low 
water  between  the  Falls  and  Saint  Cloud  by  removal  of  sand,  gravel, 
and  bowlder  bars  and  the  construction  of  wing-dams.  The  sura  of 
$20,000  appropriated  by  act  of  Congress  approved  August  14, 1876,  was 
expended  between  those  places.  Prior  to  the  rendition  of  the  report 
and  estimate  of  February  8,  1875,  Congress  had  appropriated,  by  act 
approved  June  23, 1874,  tbe  sum  of  $25,000  for  improvement  of  the 
river  above  the  Falls  of  Saint  Anthony,  which  was  also  expended  in 
improving  the  channel  between  the  Falls  and  Saint  Cloud. 

Steam-boat  navigation  having  discontinued  between  the  Falls  and 
Saint  Cloud,  a  distance  of  78  miles,  the  third  appropriation  made  by 
Congress,  that  of  $15,000  by  act  approved  June  14,  1880,  was  applied 
to  the  stretch,  165  miles  in  length,  of  river  between  Aitken  and  Grand 
Rapids,  which  stretch  is  included  withiu  the  distance  from  tbe  Rapids 
to  Conradi's  Shoals,  as  have  been  all  subsequent  appropriations  for  im- 
proving the  river  above  the  Falls  of  Saint  Anthony. 

No  work  towards  this  improvement  was  done  during  the  past  fiscal 
year,  there  having  been  no  funds  for  contiuuing  the  work,  and  for  the 
same  reason  none  has  been  done  since  ^S^^. 

Amount  expended  on  the  present  project  to  June  30, 1888,  incUuling 
OQtstanding  liabilities,  $35,000. 

Before  work  of  improvement  commenced  under  the  present  plan  the 
stream  between  Aitken  and  Grand  Rapids  was  so  obstructed  by  snaj^s, 
bowlders,  and  leaning  trees  that  at  low  and  even  high  stages  of  water 
navlgatioQ  was  difficult  and  sometimes  almost  impossible  for  steamers 
drawing  less  than  3  feet  of  water.  There  is  now  a  general  depth  in  the 
improved  channels  of  3  feet  at  low  water,  though  many  masses  of  gravel 
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and  bowlders  yet  require  to  be  removed  in  order  to  afford  safficient 
width.  Snags  form  more  or  less  every  season,  and  caving  bends  fur- 
nish leaning  trees  or  sweepers.  The  movement  of  ice  in  the  spring  also 
causes  deposit,  more  or  less,  of  bowlders  in  the  channels. 

The  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
Biver  above  Grand  Bapids  may  be  relied  upon  henceforth  to  provide 
sufficient  depth  for  the  steam-boats  on  the  river  at  and  above  Aitken, 
but  the  obstructions,  as  bowlders,  etc.,  should  be  removed,  as  they  con- 
tract the  channel  and  interfere  with  the  movements  of  steamers  Yit  any 
stage  of  water. 

The  caving  of  the  banks  in  many  places  is  due  to  the  powerful  wheel 
of  the  steamer  Andy  Oibsouj  which  carries  passengers,  freight,  and  sup- 

I)lies  for  the  lumbermen's  camps  and  settlements,  the  steamer  being  too 
ong  over  all  for  the  narrow  widths  and  sharp  bends  which  occur  on 
this  part  of  the  stream. 

The  sum  of  $15,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  in  continuing  the  removal  of  obstructions  from 
the  river  between  Aitken  and  Grand  Bapids,  the  piece  of  river  to  which 
steam-boat  navigation  above  the  Falls  of  Saint  Anthony  is  at  present 
confined. 

There  are  at  present  three  steamers  with  barges  engaged  in  freight 
and  passenger  transportation  between  Aitken  and  Grand  Bapids.  The 
comparative  tables  of  commercial  statistics  herewith  show  that  in  1880, 
the  year  in  which  the  work  of  improvement  between  Aitken  and  Grand 
Bapids  commenced,  there  was  but  one  steamer  (with  ite  barges)  plying 
between  those  points,  and  that  though  the  amount  of  freight  transported 
that  year  by  steamer  was  unusually  large,  the  freight  rates  were  from 
75  cents  to  $1  per  100  pounds ;  while  in  1883, 1884, 1885,  and  1886  the 
rates  reduced  to  20  to  40  cents  per  100  pounds.  The  last-named  figures 
obtained  in  1886,  at  which  time  there  were  three  steam-boats  engag^ 
in  freighting  and  carrying  passengers  between  Aitken  and  Grand  lip- 
ids. The  country  bordering  the  river  north  of  Aitken  isbecoming  more 
and  more  settled,  and  there  is  no  doubt  that  the  improvement  of  the 
river  already  effected  by  the  United  States  Government  has  largely 
contributed  to  the  increase  in  settlement. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
Dulath,  Minn.  Collections  from  all  sources  dnrins  the  year  ending  December  31, 
18-*7,  l|5,290.35 ;  valae  of  niercliandise  ^*  in  transit  ''trade,  $82.415 ;  datiea  on  aame, 
$5*<^/205.49 ;  yalne  of  domestic  exports,  |3,888,138. 

Ahitract  of  appropriations  made  for  improving  MitHsnppi  Biver  above  IA#  FalU  of  SMnt 

Anthony t  Minne$ota. 

By  act  approved — 

June23,  1874 *|25,000.00 

August  14,  1876 *....  *20,000.00 

June  14,  1880 15,000.00 

March  3,  1881 10,000.00 

By  act  passed  August  2,  1882 10,000.00 

Total 80,000.00 

Original  estimates  for  the  work  between  Qrand  Bapids  and  Gonradi's  Shoala     54, 187. 50 

Appropriations  by  acts — 

June  14, 1880 $15,000.00 

March  3,  1881 10,000.00 

August  9,  1882 10,000.00 

35,000.00 

Remaining  to  be  appropriated 19,127.60 

"Made  and  expended  before  the  adovlvou  of  the  present  project. 
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Money  statement 

JdT  1,  1887,  amoirnt  Available,  including  ontstanding  liabilities  (|3.67) . .  |3. 67 

J^j  1, 1888,  oototanding  liabUitiee 3.67 

Amoant  appropriated  by  act  of  Angnot  11,  1888 10,000.00 

f  Amount  (estimated)  reqoired  for  completion  of  existing  project,  viz, 

I     improvement  between  Qrand  Rapids  and  Conradi's  Shoals 9, 127. 50 

i  Amo ant  that  can  be  profitabl;^  expended  in  fiscal  jear  ending  Jane  30,1890      9, 127.  CO 
I  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  1866  and  1867. 

GOMOOERCIAL  8TATI8TIC8. 

€omparatite$taUmeni  of  ihs  tieam-hoat  Im9ine9$  <m  the  Mi»9i$$ippi  River  hetween  Jitken 
Mtd  Grand  Bapidi,  of  the  logi  r«ft,  and  of  the  lumheTf  shingleSf  and  lath  manufactured 
on  the  river  abiveiiie  Falle  of  Saint  Anthonjff  for  a  period  of  eight  year$f  lb80-lb^,  <a- 
dmeifft. 


Yev. 

• 

Steam- 
bMti. 

FreUsht 
earrMd. 

Pmmd- 

gen 
oarried. 

Logs  ran. 

ICaaofketured. 

Liimb«r. 

ShiaglM. 

Lath. 

IW 

Nwrnbtr. 
1 
1 
2 
2 
2 
2 
8 
8 

Ponmdt. 
7,874.280 
2,200,000 
8,086,000 
2,800,000 
16,000,000 
5.000,000 
3,000.000 
3,710,400 

1,000 
1,540 
1,764 
1,100 
1,346 
2,400 
8,500 
2,884 

Fut,B,M. 

226,000.000 
238, 000. 000 
285,000,000 
420, 000, 000 
887. 000. 000 
317, 993, 000 
282,600.000 
1265,000,000 

Feet,B.M. 

241,157,089 
339, 162, 197 
423. 009,  250 
308, 178. 095 
889, 178,  995 
840.  020, 000 
282,  248, 700 
272, 044, 907 

Ifumb^. 

88, 446, 125 
128, 532, 050 
168.  844, 000 
132,  202, 4r.O 
123,487,300 
122.  534, 000 
103, 928,  000 

99, 571,  050 

dumber. 
49, 423, 100 

mi 

70. 880. 760 

1882 

im 

ihH 

77,  898.  000 

83, 103. 825 

101,  087,  300 

M85 

88.  102, 000 

18» 

58,  059. 000 

lefflf 

UnkuowQ. 

*  Amoant  of  commerce  and  narigation  when  work  of  improvement  began. 
f  Amount  of  commerce  and  naTigation  at  present  time,  1887. 
I  Approximate. 

Shippers  of  freight  do  not  insure  their  cargoes.  The  effect  of  work  thus  far  exe- 
cuted nas  been  to  lower  the  rates  on  freight  between  Aitken  and  Qrand  Rapids  about 
dO  per  cent. 

There  are  no  competing  routes  of  transportation,  as  the  steam -boats  do  about  all  the 
carrying  trade  daring  the  seasons  of  navigation.  There  were  during  the  season  of 
1887  diree  steamers  which  competed  with  each  other. 

Batm  of  freight  from  Aitken  to  Grand  Rapide,  from  1880,  when  work  of  improvement 

began,  to  1687,  inclusive* 


Yflsn. 

• 

Bate  per 
100  pounds. 

Years. 

Rate  per 
100  pound*. 

U80 ; 

10175-11. 00 
.75-  1.00 
.75-1.00 
.50-    .76 

1884 

00.40-80. 60 

18B1 

1885 

.25-    .40 

im 

1886 

.20-    .40 

1883 

1887 

.26-    .26 

The  foregoing  table  sihows  the  benefits  to  the  community  in  the  matter  of  the  saving 
<«f  expenses  in  getting  their  supplies  of  all  kinds  to  and  trom  market. 


Z4. 

•  a 

BESERYOIRS  AT  HEADWATERS  OF  MISSISSIPPI  BIVER. 

The  object  of  the  reservoirs  is  to  collect  surplus  water,  priucii)ally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  benefit  navigation  upon  the  Mis8ias\\)\)\ 
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Biver  below  the  daiDS.  Beduction  of  heights  of  floods  in  localities  im- 
mediately below  the  dams  expected  to  obtain  to  some  extent,  but  control 
of  extended  floods  or  freshets  not  expected. 

The  reservoir  project  is  the  outcome  of  surveys  and  examinations  in 
1869, 1874, 1878,  and  1879,  the  results  of  which  are  published  in  appen- 
dixes to  various  Annual  Eeports  of  the  Chief  of  Engineers. 

The  r^sum6  of  the  subject  is  given  in  the  Beport  of  the  Board  of  En- 
gineers printed  in  Appendix  A  A  to  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1887.  • 

From  the  results  of  the  surveys  and  examinations  just  noted,  and 
further  examinations  in  1880,  the  flrst  cost  of  constructing  forty-one 
reservoir  dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083^ 
exclusive  of  that  of  land  damages,  which  could  not  be  given  in  advance* 
(See  page  1781,  Appendix  W  to  Beport  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an  ap- 
propriation for  the  construction  of  a  reservoir  dam  at  Lake  Winnibi- 
goshish,  made  by  act  of  Congress  approved  June  14,  that  year.  For 
the  reasons  given  in  the  annual  report  for  1886,  the  work  of  construc- 
tion commenced  and  has  been  continued  in  Miunesota. 

Four  reservoirs  have  been  completed ;  the  last,  on  Pine  Biver  at  the 
outlet  of  Cross  Lake,  having  been  completed  in  1886,  though  the  greater 
part  of  the  main  dam  was  finished  in  1885. 

Congress,  by  act  approved  August  5,  J 886,  appropriated  aa  follows: 

For  continuing  Operations  upon  the  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  $37,500:  Frovided,  That,  in  the  opinion  of  the  Chief  of  Engineers,  the  expend- 
iture of  this  appropriation  and  the  ultimate  completion  of  this  part  of  the  reservoir 
system  will  aoequately  improve  navigation. 

The  subject  was  referred  to  the  Board  of  Engineers  mentioned  above. 
The  Board  recommended  the  raising  the  Pokegama  Beservoir  Dam  2 
feet ;  the  building  a  dam  in  the  Sandy  Lake  District,  if  elaborate  sur- 
veys should  prove  such  to  be  feasible ;  the  necessary  legislation  to  pro- 
vide for  operating  dams;  and  gaugiugs  of  volume  of  discharge  at  or 
near  Saint  Paul  during  the  annual  operations  of  the  reservoirs. 

The  survey  of  Sandy  Lake  and  Biver  was  accordingly  undertaken,  as 
were  some  needed  examinations  at  the  Pokegama  Beservoir,  upon  which 
to  base  plans  and  estimates. 

The  past  winter  was  very  severe  and  communication  with  the  dams 
difficult.  The  streams  and  swamps  between  Aitken  and  Pokegama 
Falls  were,  in  addition,  swollen  during  a  part  of  the  spring  following, 
prolonging  the  time  during  which  it  was  difficult  to  communicate  with 
the  dams.  Plans,  however,  for  the  work  necessary  to  increase  the  lift 
of  the  Pokegama  Beservoir  were  made  and  sub^ritted  to  the  Depart- 
ment June  12,  1888. 

The  interference  with  the  free  operations  of  the  dams  in  the  interest 
of  navigation,  and  the  consequent  waste  of  water,  resulting  from  con- 
flicting operations  of  lumbermen,  and  the  necessity  for  legislation  in 
the  matter,  have  been  detailed  in  preceding  annual  reports. 

During  the  past  fiscal  year  the  dams  and  appurtenances,  and  United 
States  engineer  property  stored  at  the  dams,  have  been  cared  for  and  pro- 
tected as  usual.  The  foot  of  the  log-sluice  at  the  Pine  Biver  Dam  waa 
protected  by  timber  cribs ;  the  work  being  done  by  hired  labor. 

The  navigation  season  of  1887  was  a  very  dry  one  in  this  part  of  the 
country,  all  the  streams  being  ut  a  remarkably  low  stage.    The  accu- 
mulated water  in  the  four  reservoirs  -was  released  during  the  season  of 
1887  with  good  effect,  as  the  following  account  of  their  performance  shows.- 
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The  drainage  areas  tributary  to  the  four  reservoirs  constitute  about 
11  per  cent  of  the  whole  drainage  basin  tributary  to  the  Mississippi 
Eiver  at  Saint  Paul  at  a  point  below  the  mouth  of  the  Minnesota  River, 
4ind  20  per  cent,  of  the  basin  tributary  to  the  river  at  St.  Anthony's 
Falls.  Without  taking  into  consideration  the  liberal  discharge  of 
water  prior  to  August,  the  continuous  discharge  of  the  reservoirs  for 
eighty-six  days  in  August,  September,  October,  and  November,  when 
the  Mississippi  needed  water,  may  be  briefly  stated  as  follows : 

For  fifty-eight  days  the  average  volume  of  water  discharged  from  the 
four  reservoirs  was  not  less  than  36  i)er  cent,  of  the  entire  volume  of 
water  flowing  past  Saint  Paul  at  a  point  below  the  mouth  of  the  Minne- 
sota River;  and  for  twenty-eight  days,  continuously,  the  i)ercentage 
was  42.  At  the  Falls  of  St.  Anthony  the  volume  of  water  furnished  by 
the  reservoirs  was,  for  fifty-eight  days,  40  per  ceut.  of  the  entire  volume 
^f  discharge  of  the  river,  and  for  twenty-eight  days  47  per  cent. 

The  benefit  of  the  reservoir  volume  extended  over  some  425  miles  of 
river  below  Grand  llapids,  the  Rapids  being  388  miles,  by  river,  above 
Saiot  Paul.    Of  the  425  miles,  200  are  navigated  by  steamers. 

The  increase  in  channel  depth  at  Saint  Paul  due  to  release  of  the 
«tored-ap  water  undoubtedly  averaged  for  the  eighty-six  days  1  foot  to 
IJ  feet. 

The  completed  dams  and  their  appurtenances  must  be  guarded  and 
maiotained.  The  annual  cost  of  guarding,  maintaining,  and  operating 
is  placed  at  $12,000,  which  sum  is  estimated  as  necessary  for  the  fiscal 
jear  ending  June  30,  1890. 

The  balance  of  funds  available  Jut>'  1,  1888,  from  the  appropriation 
of  1<S86  will  be  applied  to  care  of  the  completed  reservoirs,  to  increasing 
the  lift  of  the  Pokegama  Reservoir  2  feet,  and  to  further  investigation 
of  Sandy  Lake  with  a  view  to  establishing  a  reservoir  at  that  point. 
Shoald  the  result  of  the  investigation  warrant,  reservoir  dams  at  that 
lake  will  probably  be  commenced  during  the  coming  fiscal  year. 

Total  expended  upon  this  improvement,  including  examinations  at 
proposed  dam-sites,  hydrological  observations,  land  damages,  and 
amounts  set  aside  as  awards  to  Indians,  to  June  30, 1888,  is  $590,800.27 
Expended  during  the  fiscal  year  ending  June  30, 1888,  $12,583.09. 
For  commerce  benefited  and  to  be  benefited  by  the  reservoir  system 
reference  must  be  made  to  the  commercial  statistics  of  the  Mississippi, 
8t.  Croix,  Chippewa,  and  Wisconsin  rivers. 

Abitraot  of  appropriationt. 

By  act  approved  Jane  14,  1880 $75,000. 00 

By  act  approved  March  3,  1881 4 150,000. 00 

By  act  paased  August  2,  1882 300,000.00 

By  act  approved  July  5,  1884 00,000.00 

By  act  approved  Augoat  5, 1886 37,500.00 

Total 622,500.00 

Allotment  per  letter  from  office  Chief  of  Engineers,  November  9.  1881 . .  1, 572. 15 

Allotment  per  letter  from  office  Chief  of  Engineers,  January  20,  1682.  176. 00 

Allotment  per  letter  from  office  Chief  of  Engineers,  May  11*,  1888 8.  60 

Allotment  per  letter  from  office  Chief  of  Engineers,  January  18, 1888..  643. 85 

Awaitls  to  Indians  for  damages  in  connection  with  the  building  of 
Leech  Lake  and  Lake  Wmnibigoshish  dams,  letter  from  office  of 

Chief  of  Engineers,  August?,  1885 , 15,996.90 

Allotted  and  expended  by  officer  in  charge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam-sites,  letter  from 
office  Chief  of  Engineers,  May  27, 1881 7,500. 00 
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Expended  by  officer  in  charge,  in  connection  with  the  building  of  four 

reaervoir  dams  to  June  30,  1888,  including  outAtanding  iiabuities.. .  $570, 90!s2.77 

Total  alio  ted  and  expended  to  June  30, 1888,  including  outstand- 
ing liabilities 596,800.27 

Estimated  cost  of  the  system  (omitting  that  of  land,  eto.,  damages) ...  1, 809, 063. 5& 

Amounts  appropriated 622,500.00 

Remaining  to  be  appropriated..^ 1,186,583.50 

Money  itatement 

July  1,  1887,  amount  available (38,2^.82 

oly  1,  li:^,  amount  expended  during  fiscal  year,  exolusive 

of  liabilities  outstanding  July  1,  1887 |11, 617. 16 

12,583.09 


July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  lw7 ,__, 

July  1,  1888,  outstanding  fiabllities 965.93 


July  1,  1888,  balance  available 25,699.73 

Amount  appropriated  by  act  of  August  11,  1888 12,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1689 37,699.73 

(Amount  (estimated)  required  for  completion  of  existing  project....     1, 174, 583. 50 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1890 12,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 


n 
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IMPROVEMENT  OF  CHIPPEWA  RIVER,  INCLUDING  YELLOW  BANKS,  WIS- 
CONSIN. 

This  improvement  consists  in  the  construction  of  dams  and  jetties  to 
confine  the  low-water  volume  to  a  practicable  channel,  and  in  revetment 
of  caving  bends  between  Eau  Claire  and  the  mouth  of  the  river,  a  dis- 
tance of  57  miles. 

The  general  plan  of  improvement  was  adopted  in  1877,  and  the  work 
has  been  carried  on  in  accordance  with  it,  varying,  however,  more  or 
less  as  to  location  and  extent  of  dams,  jetties,  etc. 

The  examination  of  the  river  upon  which  this  improvement  is  based 
was  made  in  1874,  and  the  results  thereof  reported  January  30,  1875. 
(See  pages  375-380,  Part  I,  Annual  Report  of  Chief  of  Engineers,  1875.) 
The  estimated  cost  of  improvement  from  Eau  Claire  to  the  mouth  of 
the  river,  based  upon  that  report,  summed  up  $139,892.50,  of  which 
$64,102.50  was  estimated  as  the  cost  of  protecting  the  Yellow  Banks* 
The  protection  of  these  banks  has  since  been  made  a  separate  work. 

The  revised  estimate  (see  page  1440,  Appendix  X,  Annual  Beport  of 
Chief  of  Engineers  for  1883)  for  the  cost  of  this  work  brought  it  up  to 
$132,476.35,  including  all  the  expenditures  from  the  commencement  of 
the  improvement.  The  estimate,  as  further  revised  (see  Appendix 
A  A  to  Annual  Report  for  year  ending  June  30, 1887),  showed  that 
$55,522.96  would  be  required  for  completing  the  work,  and  this  was 
presented  in  that  report  as  a  new  estimate,  bringing  the  cost  of  complete 
improvement,  including  all  expenditures  since  1876,  up  to  $172,272.96. 

During  the  past  fiscal  year  the  training-dam  at  Eau  Claire  wa«  lev- 
eled oflf  and  repaired,  and  the  dam  at  Dark  Slough  also  repaired  and 

"euded  95  feet    The  brush  and  stone  dams  at  Five  Mile  Bluff,  Battle 
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Islaiid,  and  Dead  Lake  Gatoff,  and  the  jetties  at  the  mouth  of  the  river 
also  received  repairs,  and  the  shore  revetment  at  the  head  of  the  east* 
jetty  was  extended  150  feet. 
The  work  was  performed  by  day  labor. 

Wherever  works  have  been  constracted  by  the  Goverqment  for  the 
improvement  of  the  river  the  navigation  has  been  benefited,  a  low- 
water  depth  of  3  to  4  feet  being  maintained  where  before  the  works 
were  undertaken  the  depth  seldom  exceeded  18  inches.  The  work  for 
improvemfent  has  been  principally  confined  to  the  extent  of  river  be- 
tween the  mouth  and  Dnrand,  16^  miles,  and  to  the  vicinity  of  Eau 
Claire. 

The  jetties  at  the  mouth  of  the  river  have  been  of  incalculable  bene- 
fit to  raft  and  steamboat  navigation  in  securing  a  stable  channel  of 
sufficient  depth  where  before  improvement  Commenced  there  was  a 
broad  bar  intersected  by  shallow,  shifting  channels,  passable  with  great 
difficulty  at  times  of  low  water  by  rafts  and  steamers.  A  number  of 
shoals  still  need  improvement,  and  some  of  the  dams  and  revetments 
are  in  need  of  repairs,  or  rather  of  full  completion. 

The  injurious  effect  upon  the  channel  from  the  operation  of  private 
BlniciDg  dams  on  the  river  and  its  tributaries  has  been  noticed  in  pre- 
ceding reports. 

Expended  during  the  fiscal  year  ending  June  30, 18S8,  including  out- 
staoding  liabilities,  $4,214.76. 

Total  expended  from  commencement  of  operations  to  June  30,  1888, 
including  outstanding  liabilities,  $115,712.72.  This  includes  work, 
material,  necessary  examinations,  superintendence  and  contingencies, 
and  repairs^  which  for  eleven  years  have  been  considerable,  on  account 
of  the  shifting  bed  of  the  stream. 

Kumher  of  linear  feet  of  dams ^  jetties ^  and  revitments  constructed  and  kept  in  repair^  18T7 

iwhen  work  was  begun)  to  IHS-ii. 


DescriptioD. 


Zaatjctty,  2.110  linear  feet 

W«t  jetty.  4.013  Unear  feet 

Siore  reretmeiita 

Bam.  ioclading  shore  protection  connections  . 
D&mn,  inclnding  shore  protection  connectioos 

Sbore  protection 

Dsm.  inelading  shore  protection  connections  . 

Do 

Do 

Do 

Do 


D«) A 

Jetties^  inelading  shore  protection  connecti6ns 

Dsjs,  inclnding  ^bore  protection  connections 

Upper  dam,  including  shore  protection  connections. 

Lower  dam,  shore  protection  only  completed 

Dsan,  ihore  protection  only  completed 


Toul 


I«ocAlity. 


Month  of  river.. 

...do 

..do 

Little  Missouri  Chute. 

Flower-Pot  Bar 

Three  Mile  Prairie  ... 

Dark  81oa<:h 

Wacouta  Islaud 

Battle  Island    

Jack  Stati'  iMland  .... 

Plum  Island  

Dead  Lake  Cut-off... 

Dnrand 

Eau  Claire , 

Five  Mile  Blutf 

...do 

Twin  Islands 


Linear 
feet. 


•0,219 

654 
383 

2.  470 

1,  Xir, 
354 
545 

1.1  M2 
410 
5J5 
475 

1,  200 

810 

925 

75 

75 

17,637 


*  Ninety-six  feet  of  this  is  shore  connection. 


With  the  balance  from  appropriations  available  July  1, 1888,  existing 
dams,  jetties,  and  revetments  will  be  extended  and  repaired  so  far  as 
the  fands  will  admit. 

The  original  estimate,  based  upon  theexamiuation  in  1874,  included, 
omitting  the  Yellow  Banks,  improvement  of  about  twenty-eiffht  local- 
ities, mostly  sand  and  gravel  bars,  between  Eau  Claire  and  the  mouth 
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of  the  river.  Many  of  the  unimproved  bare  vary  in  size  and  shift  in 
position,  depending  upon  floods  and  following  stages  of  water.  The 
banks,  easily  eroded,  also  contribute  sand  to  the  river  after  every  high 
water,  rendering  more  or  less  revetment  necessary.  Consequently^  an 
estimate  of  co$t  made  in  1875  would  differ  from  one  made  in  1883,  and  both 
from  one  made  to  day.  Insufficiency  in  appropriations  also  adds  to  the 
ultimate  cost,  as  partly  finished  work  must  be  maintained. 

lu  1882  occurred  a  dangerous  diversion  of  the  river  into  Dead  Lake, 
making  a  cut-ofl'  that  threatened  destruction  of  the  channef  for  many 
miles  l^low  it.  It  was  necessary  to  close  this  by  a  strong  dam  of  brush, 
stone,  and  piles.  Under  the  appropriation  of  August  5,' 1886,  which 
provided  for  continuing  improvement  of  the  river  from  the  Dalles  Dam 
to  its  mouth,  thus  increasing  the  amount  of  work  to  be  done,  a  dam 
810  feet  in  length  was  built  at  Eau  Claire.  Under  appropriations  to 
date,  thirteen  localities  have  been  improved,  and  the  works  maintained 
and  repaired.  The  item  of  repairs  is  considerable,  as  some  of  the  dams 
were  constructed  as  early  as  1877  and  1878. 

The  following-named  localities  require  improvement : 


Locality. 


Between  the  jettiea  and  upper  end  of  Flower  Pot  Bar 

At  i  iveMile  Bluff  Bar     

Between  Seven  Mile  Bluff  aud  Plum  laland 

Bar  at  Ella,  between  Plum  laland  and  foot  of  Dead  Lake 
Cut-off  Dam. 

Eau  Galle  Bars 

B«ir  Creek  Bars 

Dark  Slough 


Nature  of  improvement. 


IJnear 
feet  (ap* 

prozi- 
matelj). 


Short  protection 

Dam        

Dam  and  shore  protection  . . 
Dams 


ToUl 


Dams 
Dams 
Dams 
Dams 


2,000 
2.500 
1.600 

i.aoo 

600 
1,200 
1,000 

ISO 


11,050 


11,050  linear  feet,  at  an  average  cost  of  $5  per  linear  foot $55,250.00 

Add  contingencies,  10  percent *. 5,525.00 


Deduutin<;  balance  of  appropriation  available  July  1,  1888. 


BO.  775. 00 
1, 037. 28 


The  cost  of  completing  the  improvement  is  about 68, 737.  TB 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
endiug  June  30, 1890,  iu  furtherance  of  the  plan  of  improvement. 

Since  the  branch  of  the  Chicago,  Milwaukee  and  Saint  Paul  Eailway 
was  built,  in  1882,  from  Wabasha,  on  the  Mississippi  Eiver,  to  Eau 
Claire,  the  branch  being  close  to  and  generally,  parallel  with  the  Chip- 
pewa, the  freight  and  passenger  traffic  of  the  latter  have  declined.  The 
rafting  of  manufactured  lumber,  lath,  shingles,  and  pickets  varies  in 
different  years,  the  rafts  moving  down  the  Chippewa  and  between  the 
jetties  into  the  Mississippi.  In  1881  the  lumber  rafted  was  reported  as 
342,887,000  feet  B.  M.:  iu  1885,  374,138,443  feet;  in  188(i,  207,205,672 
feet;  in  1887,  186,826,521  feet.  The  sawlogs,  from  300,000,000  to 
600,000,000  feet  B.  M.,  which  are  annually  run  down  the  Chippewa,  are 
made  tip  into  rafts  at  Beef  Slough  for  points  on  the  Mississippi  River. 

The  reduction  in  the  cost  of  running  lumber  from  Eau  Claire  to  the 
Mississippi  River,  due  to  the  improvement  of  the  river  by  the  United 
States,  can  be  arrived  at  by  comparing  the  contract  rates  paid  by  the 
Daniel  Shaw  Lumber  Company.  In  1877,  the  year  when  the  improve- 
ment was  commenced,  they  paid  53 J  cents  per  thousand  feet,  B.  M.  j 
Jn  18S6  aud  18S7  they  contracted  for  37  cents. 
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AtteutioD  is  iuTited  to  the  comparative  tables  of  statistics  herewith* 

Ahiiract  of  appropriatioHi  made  for  improving  Chippewa  Rivera  Wimionsin. 

By  act  approTed — 

Angust  14, 1*^6 (^10,000 

JnDee,1878 10,000 

March  3, 1879 8,000 

June  14, 1880 10,000 

Marcl^  3,  1831 10,000 

By  act  passed  August  2, 1882 35,000 

Bv  act  approved — 

Jaly5,  1884 15,000 

Angn«t5,  1886 18,750 

Total 116,750 

AT  YELLOW  BANKS. 

The  object  of  this  work  is  to  prevent  erosion  of  the  high  sand-banks 
or  blofls  on  the  Chippewa  Eiver  below*  Eau  Claire,  and  thereby  relieve 
the  channels  of  this  river  and  of  the  Mississippi  below  the  junction  of 
the  two  streams  from  the  masses- of  sand  contributed  by  those  banks. 
The  original  estimate  of  the  cost  of  this  work  was  $64,102.50,  as  given 
iD  the  report  upon  the  cost  of  improving  the  Chippewa  River,  January 
30, 1875,  and  this  is  the  estimate  upon  which,  it  is  presumed,  the  ap- 
propriation for  the  work,  viz,  that  of  $30,001),  by  act  passed  August  2, 
1882,  was  made.  The  estimate  as  revised  in  18«S3  was  placed  at  $1)6,000. 
(See  Annual  Report  for  that  year.) 

The  work  of  protection  commenced  in  1883,  under  the  appropriation 
bj  act  of  Congress  passed  August  9, 1882.     The  plan  for  protection 
adopted  in  18^  consisted  in  a  revetment  of  piling  and  fascines.    The 
latter  should  be  crowned  with  rock.    The  condition  of  the  work  at  the 
close  of  1883  was  as  follows : 
At  Waubeek  Bank,  2,939  feet  long ;  protection  completed. 
At  Bumsey's  Bank,  4,500  feet  long,  piles  all  driven  and  1,850  linear 
feet  of  protection  completed. 

At  Mary  Dean  Bank,  6,900  feet  long,  piles  have  been  driven  for  626 
linear  feet,  and  139  feet  of  the  protection  completed. 
The  work  was  all  done  by  day  labor. 

Two  banks  near  Eau  Claire,  total  length  of  8,300  feet,  have  not  as  yet 
bad  any  work  done  upon  them.  Total  upon  which  no  work  bus  been 
^one,  15,886  linear  feet. 

With  the  small  balance  of  funds  ($218)  remaining  from  the  appro- 
priation of  1882  and  available  at  the  commencement  of  the  fiscal  year, 
the  revetment  received  some  small  repairs  by  hired  labor  during  the 
past  season.  The  work,  however,  is  still  unfinished,  and  a  crowning  of 
rock  upon  the  completed  portion  of  it  is  very  much  needed,  as  stated  in 
preceding  reports. 

The  sum  of  $30,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  on  the  protection  of  Waubeek,  Ramsey's,  and 
Mary  Dean  banks. 

This  work  ia  in  the  oolleotiou  district  of  Milwaukee,  Wis.  The  collections  tor  this 
<U8trict  for  the  year  ending  December  31,  1867,  amounted  to  |3J6,8(i9.G0. 

Revised  estimate  of  cost  of  improvement 8%,  000 

Appropriated  by  act  passed  August  2,  1882 :J0.0OO 

oemt^iniDg  to  be  appropriated - GG,  0(  ^0 

Total  amount  expended  to  June  30,  1888,  including  outstanding  liabilities..  30,  OUO 

For  statistics  of  the  trade  and  commerce  to  be  benefited  by  this  im- 
provement, reference  is  made^to  the  annual  report  upon  improvement 
of  the  Chippewa  River,  Wisconsin. 
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Money  statement 

July  1, 1887,  amount  ayailable $5,47 

July  1,  1888,  amount  expended  during  fiscal  year,  exolusiye  of 

liabilities  outstanding  July  1,  1887 $4,406.21 

July  1, 1888,  outstanding  liabilities 26.66 

• 4,43 

July  1,  1888,  balance  available 1,03 

Amount  appropriated  by  act  of  August  11,  161^ 10,00 

.s 

Amount  available  for  fiscal  year  ending  June  30, 1689 11, 03 

{Amount  (estlitiated)  reauired  for  completion  of  existing  project Ill,  52 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    65,  OG 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATI8TI08. 

Commerce  of  the  Chippewa  Biver,  TFifoonain,  in  1877,  being  the  year  following  the 

appropriation  (August  14, 1676]  for  work  of  improvement. 

Lumber feet,  B.  M..  160,000 

X^athand  pickets ! number..    30,000 

Shingles dd 40.000 

The  number  of  steam-boats  plying  on  the  Chippewa  River  in  1877  or  the  am( 
of  business  done  by  them  can  not  be  stated  exactly.  It  is  said,  however,  that 
business  was  about  the  same  as  in  1881  and  1882.  The  latter  will  be  found  in 
comparative  statement  following. 

Freeent  (1887)  eommeroe  of  the  Chippewa  River, 

Lumber '. feet,  B.  M..  186, 82( 

Lath number..     64,72^ 

Shingles do 130,51( 

Picitets do 3,021 

Logs  (Beef  Slough) feet,  B.  M..  404, 30i 

But  one  steam-boat  plied  regularly  on  the  river  during  the  season  of  1887. 
boat,  the  Phil,  Soheckel,  ran  from  the  mouth  to  Dunnville,  about  half-wav  beti 
the  mouth  and  Eau  Claire,  to  assist  the  Knapp,  Stout  &  Company's  rafts  m  floa 
down  the  river.    Her  passengers  and  freight  were  confined  almost  entirely  t< 
company's  rafting  business. 

Comparative  statement  of  lumber,  logs,  etc,,  for  seven  years. 


Yeftr. 


1887 
1886 
1885 
1884 
1883 
1882 
1881 


Lumber. 


Ftet,  B.  M. 

186, 826, 521 
207, 205, 672 
874, 138, 443 
298,341501 
260,094,203 
875, 000, 000 
842, 887, 000 


Lath. 


Numbw. 
64,725,580 
77, 729, 630 
05, 092, 900 
88, 005, 520 
82,643,600 
66,000,000 
64,787.600 


Shingles. 


Nwmbet. 
130, 516, 200 
158, 04S,  750 
195, 880, 220 
160, 133, 000 
120,754,000 
160,000.000 
121,437,000 


Pickett. 


Number. 
3.023,235 
1, 034, 340 
75, 000, 000 
1,840,278 
1,407.048 
2.200,000 
1.880,000 


Beef  S 
log 


JVce,  J 
404.81 
465,  <» 
600, 0< 
S34,ff 
450.01 
850.01 
800, 0( 


Comparative  statement  of  freight  and  passengers  for  seven  years. 


Year. 

Steam* 
boats. 

Freipht 
carried. 

Passengers 
carried. 

Year. 

Steam- 
boata. 

Freight 
carried. 

Passe 
cart 

1887 

Numbeu 

1 

1 

•  1 

2 

Poundt. 

600, 000 
Not  stated. 

690,  000 
1,5<JO,000 

Number. 
1,400 
4,700 
4. 728 
5,500 

1883 

Number, 
8 
S 

3 

Founds, 
3,184,000 
2»  640, 000 
3,032,000 

Nun 

1886 

18s2 

• 

1885 

1881 

- 

1884 
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FeCowin^  tire  extracts  from  a  letter  of  Mr.  A.  0.  Powell,  Msistant  eDgineer,  thia 
{&e,  dated  Em  Claire,  Wis.,  December  15, 1886:  . 
In  1882  the  rates  by  river  from  Read's  Landing  to  Eau  Claire  were— 

Rnt-clM8  freight per  100  poonds..  fO.  65 

SBeood-clikM  freight do 45 

Huid-elaiM  freight do 25 

Fint^Usfl  paseenger  fare 2. 50 

9ee(vid-elM8  passenger  fare 2.00 

Ficifbt  00  oar  stems each..      .80 

"fi?  nil  via  the  Chippewa  Valley  Division  of  the  Chicago,  Milwaukee  and  Saint 
hfll  Railway,  completea  in  Jnly,  1882: 

Fir«-clii» freight per  100  pounds..  $0,40 

SewDdcIaw  freight do 34 

Third-cJaM  freight , do 29 

Foortli-clasa  freight do 24 

Fim-class  passenger  fare  (since  October  15, 1886,  |1 .40) 1. 85 

^oodciass  passenger  fare ..« * 1.40 

FrejgbtoD  oar  stems  (approximate) each..       .40 

'The  railroad  carries  the  oar  stems  by  weight. 

"It  has  not  been  the  practice  to  insure  freigl^t  or  lumber  in  transit. 

"Ibe  redaction  in  cost  of  running  lomber  from  Eaa  Claire  to  the  Mississippi  River, 
<iu  to  United  States  improvements,  can  be  arrived  at  by  inspecting  the  contract 
nt^  paid  by  the  Daniel  Shaw  Lumber  Company.  In  1887  they  paid  53|  cents  per 
^Qsand  feet,  B.  M. ;  in  1886  they  contracted  for  37  cents. 

"Lambermen  claim  that  they  could  not  have  run  lumber  this  year,  during  the  ex- 
^e  low  water,  had  it  not  been  for  the  wing-dams  and  Jetties. 

'The  improvements  have  had  no  efifect  on  freight  rates  by  rail  for  general  merchan- 

d/ie. 

"The  prospective  advantages  of  the  completion  of  the  improvement  will  be  con- 
ned to  the  lumbering  interests.'' 


Z6. 
IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1878,  was  based  upon  the  results  of  a  survey  made  in  1874,  when  the 
St  Croix  was  at  a  high  stage  of  water  and  but  comparatively  few 
bars,  etc,  to  be  seen,  and  contemplated  the  removal  of  snags,  bowlders^ 
▼recks,  leaning  trees,  and  sand-bars  between  Taylor's  Falls  and  Pres- 
wtt,  and  contraction  of  the  low-water  channel  between  Taylor's  Falls 
and  Stillwater  inti)  one  of  nearly  uniform  width  by  means  of  brush  and 
fttooe  jetties  and  dams  of  the  same  material  to  close  island  chutes  and 
aecondary  channels.    Estimated  cost,  821,758. 

The  present  project,  adopted  in  1880  and  modified  in  1882,  is  based 
upon  the  results  of  a  low- water  survey  made  in  1879,  the  resulting  esti- 
zaate  of  cost  (see  page  1444,  Appendix  X,  Annual  Keport,  1883)  being 
183,450.  This  provided  for  removal  of  obstructions,  a«  did  the  orijjinal 
plan,  excepting  that  it  considered  more  work  for  the  approaches  to  the 
^^canal"  bietween  Four  Mile  Island  and  the  foot  of  the  St.  Croix  Boom 
than  did  the  original  plan. 

The  first  appropriation  for  the  improvement  of  the  St.  Croix  was^ 
H0,000,  made  by  act  of  Congress  approved  June  18,  1878. 

At  that  date  the  channel,  above  Stillwater  especially,  was  encura- 
jered  by  8unken  cribs,  wrecks,  snags,  and  old  boom-piers,  and  the 
^nds  by  leaning  trees.    The  low-water  channel  had  in  many  places 
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bui  little  more  than  2  feet  of  depth,  and  steamers  and  barges  made 
their  way  as  beat  they  could  amongst  the  obstructions; 

Under  this  appropriation  some  of  the  worst  obstructions  were 
removed  between  Taylor's  Falls  and  Stillwater. 

Another  appropriation  of  $8,000,  by  act  approved  March  3, 1879,  was 
-expended  in  the  same  manner,  and  in  addition  the  stream  was  thor- 
oughly surveyed  from  Taylor's  Falls  to  Prescott,  the  results  of  which 
were  reported  January  26,  1880  (see  pages  1661-1667,  Appendix  U, 
Annual  Report  of  the  Chief  of  Engineers,  1880). 

Upon  the  results  and  maps  of  this  survey  is  based  the  present  plan 
of  improvement. 

The  work  performed  in  1878-'79  lessened  the  difficulties  to  naviga- 
tion within  the  limits  worked  over. 

Under  the  appropriation  of  $10,000,  by  act  approved  June  14, 1880, 
work  began  under  the  present  project,  which  consists  in  the  constrao- 
tion  of  dams  and  jetties  to  confine  the  low- water  volume  to  a  practicable 
ohannel  and  in  lemoval  of  snags,  bowlders,  cribs,  and  other  obstruc- 
tions from  the  channels  between  Taylor's  Falls  and  Prescott. 

The  work  was  all  performed  by  hired  labor.  For  full  description 
and  details  see  last  annual  report. 

Owing  to  lack  of  funds  no  work  for  improvement  has  been  done  dur 
ing  the  past  fiscal  ye^r,  the  small  balance  having  been  required  for  care 
and  protection  of  the  plant  pertaining  to  the  work  and  for  general 
oontingencies. 

Total  expended  under  present  project  to  June  30,  1888,  including 
'  outstanding  liabilities,  $64,362.32. 

Total  expended  on  original  and  present  projects  since  commencement 
of  work  of  improvement,  including  outstanding  liabilities,  $82,362.32. 

The  result  of  the  work  to  date  is  a  least  depth  upon  the  bars  above 
Stillwater,  where  improvements  have  been  made,  of  3  feet  at  low  water 
and  below  Stillwater  of  4  to  5  feet.  Generally,  it  may  be  said  of  the 
work  that  at  many  points  navigation  has  been  rendered  permanent 
where  formerly  it  was  uncertain,  and  that  in  other  places  it  has  been 
made  practicable  where  before  improvement  it  was  impossible.  There 
are  some  bars  yet  that  require  improvement  above  Stillwater,  and  some 
of  the  existing  works  need  small  repairs.  The  Hudson  Wall  should 
be  extended  and  the  channel  at  this  point  should  receive  additional 
dredging.  The  training-dam  at  Catfish  Bar  should  be  leveled  off  and 
extended  150  feet,  and  a  short  jetty  with  good  shore  connection  should 
be  constructed  on  the  Wisconsin  side  opposite,  as  explained  and  illus- 
trated in  the  last  annual  report. 

As  showing  the  amount  of  commerce  benefited  and  to  be  benefited 
by  the  improvement,  reference  is  made  to  the  accompanying  statistics 
of  the  St.  Croix  Kiver. 

The  largest  steamers  plying  the  Mississippi  River  between  Saint  Paul 
and  Saint  Louis  ascend  the  St.  Croix  to  Stillwater,  the  head  of  ao 
immense  steam-boat  and  lumber-rafting  business,  which  is  dependent 
upon  these  improved  channels.  Smaller  steamers  run  between  Still- 
water and  Taylor's  Falls,  carrying  passengers,  agricultural  implements, 
^rain,  etc.;  from  forty  to  sixty  raft  boats  navigate  the  stream  below 
Stillwater. 

Before  the  completion  of  the  railroad  to  Taylor's  Falls,  Minn.,  the 
towns  along  the  St.  Croix  River  could  get  their  supplies  to  and  from 
market  only  by  water  and  wagon  transportation,  and  even  since  the 
<iomi)letion  of  the  railroad  the  steam-boats  have  carried  the  larger  por- 
tion of  the  freight,  and  for  some  time  to  come  they  will  do  the  same 
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imog  seasons  of  navigation,  for  the  reason  that  they  (the  8team-boats> 
^1  make  all  the  landings  along  the  river,  whereas  the  railroads  will 
4nke  only  certain  towns,  leaving  others  along  the  river  to  depend  upon 
6^m-boats. 

The  advantages  and  benefits  to  the  people  of  the  Lower  St.  Croix 
Talley  due  to  the  improvements  already  effected  are  evident  from  the 
k>veriog  of  freight  rates,  which,  it  is  stated,  have  been  reduced  at  least 
SDper  e^it*  since  the  improvement  of  the  stream  commenced.  On  wheat 
Alone  the  saving  in  freight  is  said  to  have  been  considerable. 

The  work  of  improvement  on  the  St.  Croix  has  also  resulted  in  low- 
ering  rates  of  marine  insurance  as  well  as^in  causing  stronger  competi- 
tion oy  increasing  the  facilities  for  Mississippi  Hiver  boats  ascending  to 
Stillwater  and  thus  competing  with  boats  that  plied  the  St.  Croix  Kiver 
exclnsively.  It  has  also  enabled  steamers  to  compete  with  the  railroad 
to  Taylor's  Falls,  the  head  of  navigation. 

The  sam  of  18,95u  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  in  furtherance  of  the  existing  project,  principally 
at  Hudson  and  Catfish  bars,  and  in  repairs  to  and  extension  of  the  re- 
vetment at  Kelly's  Island  above  Stillwater,  where  a  diversion  of  the 
channel  has  been  threatened  for  several  years  past. 

Portions  of  the  river-bed  between  Stillwater  and  Taylor's  Palls  are 
much  obstructed  at  times  by  log-booms,  which  have  been  noticed  in  pre- 
vioas  reports. 

This  work  is  in  the  collection  distriot  of  MinnesotA.  The  nearest  port  of  entry  is 
DnlDth^  Minn.,  at  which  plaee  the  revenues  collected  during  the  year  ending  Decem- 
ber 31,  1887,  amounted  to  $5,290.35;  value  of  domestic  exports  for  1887,  $3,8^,138; 
rahiA  of  merchandise  "  in  transit  trade,^  $82,415 ;  duties  on  same,  $52,205.49. 

Abttraei  0/ afproj^rtaUons  mddefor  improving  St.  Croix  River,  WisconHn  and  Minnesota, 

By  act  approved  June  18,  1878 •$10,00O 

By  act  approved  March  3. 1879 •8,000 

By  act  approved  June  14,  1880 10,000 

By  ace  approved  March  3,  1881 8,000 

By  act  passed  August  2, 1882 30,000 

By  act  approved  July  5,  1884 9,000 

By  act  approved  Angust  5,  1886 7,500 

Total 82,500 

Money  statement 

July  1, 1887,  amount  available $458.4^ 

July  1, 18^,  amonnt  expended  during  fiscal  year,  exclusive  of 

UabUities  outstanding  July  1, 1887 $312.49 

July  1, 1888,  outstanding  liabilities , 8.32 

320. 81 

Julyl,  1888,  balance  available 1.^7.  t>8 

Amount  appropriated  by  act  of  August  11, 1868 10, 000.  OO 

Amoont  available  far  fiscal  year  ending  June  30,  188^.. 10, 1:^7. 68 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 0'lO.  OO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      8, 950.  00 
Salnnitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
Juffbor  acta  of  1866  and  1867. 

'Appropriated  before  adoption  of  present  project. 
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COMMERCIAL  STATISTICS. 


I 
I 

1 


Comparative  itatemeni  of  9team-hoaU  andharges,  frtightf  pawengen^  towing,  rafting,  (oyt, 
lumber f  etc.,  manufactured  on  the  Saint  Crox  Biver,  Wieeonein  and  Minneeota,  for  • 
period  of  ten  years,  1878-*87. 

STBAM-BOATS  AND  BABaSS. 


Year. 

In  fMgbt   Mid 
pMsengerlms- 

meM. 

In  towing  ^d 
rafting  business. 

Year. 

In  freight    and 
passenger  bos- 
iness. 

Intowfngaad 
rafting  bostnsM. 

Steam* 
boats. 

Barges. 

Steam- 
boats. 

Barges. 

Steam- 
boats. 

Barges. 

StOMB. 

boaia. 

Bargw. 

1878* 

8 
8 
8 

a 

8 

8 
12 
29 
40 
77 

1888 

1884 

1885 

1888 

1887r 

86 
25 
38 
88 

40 

SI 
80 
00 
49 
68 

1879 

1880 

1881 

1882 

24 

*Amonnt  of  commerce  and  navigation  when  work  of  improTement  begsa. 
tAmonnt  of  oommeroe  and  navigation  at  present  time,  1887. 

FREIGHT.  PASSENOSB8,  AND  LOGS. 


1878> 

1879. 

1880 

1881. 

1882. 

1883. 

1884. 

1885 

1880. 

1887» 


Freight  car- 
riec^tein- 

dode    mer- 
chandise, 
lumber, 

wood,  eto. 


Pwmds, 

82,000,000 
47,  788, 995 

•35,000.000 
400,000,000 
•63,000,000 
•80, 000, 000 
'85, 000, 000 
•180,000,000 
>%7, 009, 320 


Passengers 
oarriM. 


Jfumber. 

10.000 
9,244 

C)      * 

11,015 

10,800 

2,800 

4,000 

10:647 

12,750 

9,872 


Logs  towed 
oat  of  Saint 
Croix  River 
(estimated). 


Feet  B.  M. 

70,000,000 
117, 000, 000 
200,000,000 
185, 000, 000 
130,000,000 
108,000,000 
170, 000. 000 
100,000.000 
110, 700, 000 
175,000,000 


Logs  passed 

through  Saint 

Croix  Boom. 


Feet  B.  M, 

180,000.000 
202,000.000 
207.100,000 
238,000.000 
270.000,000 
270, 000, 000 
270, 000. 000 
231.000,000 
108, 000. 000 
300.000,000 


XiQBibap 
towed  out  ef 
Saint  Groix 


FettJLJL 

Do! 
Do. 
Da. 
Da. 
Do. 
Da 
Da 
100^090,009 


I  Amount  of  commerce  and  navigation  when  work  of  improvement  began. 

•  Estimated  same  as  1879. 

•  About  18,000,000  pounds  lumber  and  wood. 

•  About  48,000,000  pounds  lumber  and  wood. 
•About  03,000,000  pounds  lumber  and  wood. 

•  About  70,000,000  i>ounds  lumber  and  wood. 

•  About  78,000,000  pounds  lumber  and  wood. 
•About  85,000,000  pounds  lumber  and  wood. 

•Amount  of  oommeroe  and  navigation  at  present  time,  1187. 
i*Abont  08,000.000  pounds  lumber  and  wood. 

LUMBER,  ETC.,  MANTTFAOTURED. 


1878* 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887t 


Lumber. 


FMtB.M. 

Not  stated.. 

83.727,820 
132,475,078 
-135,  000, 000 
116,000,000 
167,  000,  000 
120.000,000 
200, 000. 000 

76,  000,  000 
150, 000, 000 


Shingles. 


Number. 
Not  stated.. 
40,238,000 
04, 052, 600 
70, 000, 000 
62, 000, 000 
80,000.000 
25. 000, 000 
65.000.000 
1, 400,  000 
55,000.000 


Laths. 


Number, 
Not  stated.. 
27,600.000 
87, 845, 000 
40,000,000 
32,000,000 
45,000,000 
25,000,000 
30,000,000 
600,000 
82,000.000 


Not  stated. 
Da 
Da 

80.900 

200,900^009 

010,909 

610,000 

11,090,000 

Not  stated. 

9,009.000 


*  Amount  of  commerce  and  navigation  when  work  of  improvement  began. 
tAmouikt  of  oommeroe  and  navigation  at  present  time,  1887. 
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Z  7. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

For  want  of  funds  no  work  for  improvement  was  done  daring  the  past 
&scal  year,  nor  has  any  been  done  since  February,  1879,  the  last  appro- 
pnatioii  for  the  improvement  having  been  that  made  by  act  approved 
Jane  18, 1878.  For  t&e  history  of  this  improvement,  see  last  Annual 
Eeport. 

As  Congress  has  not  made  any  appropriation  since  1878  for  the  im 
provement  of  the  Minnesota,  it  geems  proper  to  not  submit  any  estimate 
ibr  the  year  ending  June  30, 1890. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  au- 
thorized a  survey  of  the  Minnesota  Kiver  with  a  view  to  its  improve- 
ment by  locks  and  dams«  The  survey,  extending  from  the  mouth  of  the 
river  to  Maukato,  was  made  during  the  past  season,  and  a  report  thereon, 
with  maps,  reudered  January  16, 1888.  This  report,  printed  in  Ex.  Doc. 
No.  158,  House  of  Bepresentatives,  Fiftieth  Congress,  first  session,  is 
respectfully  referred  to  as  containing  the  most  reliable  statistics  of  the 
present  and  prospective  commerce  of  the  Minnesota  Eiver  that  could 
be  obtained. 


Jbslraet  of  appropriaUom  made  far  (he  improvement  of  the  Minneeota  Kiver, 
* 

By  act  approved- 
March  3,  1867. $37,500 

July  11,  1870 10,000 

MarchS,  1871 10,000 

JnnelO,  1878 10,OuO 

MarchS,  1873 10,000 

JaDe23,  1874 ^10,000 

March  3,  1875 , 10,000 

August  14,  1876 10,000 

June  18,  1878 10,000 

Total 117,500 

Total  expended  under  last  adopted  project  for  improyemeot  of  this  stream,  |29,967. 
Total  expended  under  all  projects  for  same,  9117|467|  inoluding  in  this  amount  the 
warn  of  $10,000  expended  for  survey  in  1874. 

Ifoney  statement 

July  1, 1687,  amount  available,  inoluding  oatstanding  liabilities  ($9) t  $48. 00 

July  U  It^i  ontstanding  liabintiea ; 9. 00 

Jnlyl,  1868,  balance  available ., 33.00 

Amonni  appropriated  by  act  of  Angnst  11, 1888 10, 000. 00 

▲mooni  available  for  fiflcal  year  ending  June  30, 1889 10,033.00 

i  AmofiBt  (estimated )  required  for  completion  of  existing  project....  •• ..  693, 868. 63 
<  Sabmitted  in  eompliance  with  reqoirements  of  sections  »  of  tne  river  and 
(     harbor  acta  of  1866  and  1867. 

*  Used  in  making  survey  of  river, 
t  Depoaitcd  to  cicdit  of  Treaaurer  of  the  United  Btatca  November  11,  1886. 
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Z8. 

IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAK< 

The  present,  which  is  also  the  original,  project  for  the  improveniei 
this  river  from  Breckenridge  to  the  northern  bonndarj  line,  adopte 
1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  the  rero< 
of  sna^s^  leaning  trees,  and  bowlders,  and  in  dredging  channels  thro 
the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  impr 
ment  of  Goose  Rapids,  as  based  apou  the  reports  of  1874, 1875,  and  : 
(^ee  pages  730-732,  Report  of  Chief  of  Engineers,  1878),  was  $i45,31( 
which  estimate^,  as  revised,  and  for  the  reasons  stateci  in  Appendix 
of  the  Annual  Report  of  1883,  was  increased  to  $179,310.18. 

The  river  and  harbor  act  of  Congress  approved  August  5,  1 
making  the  money  theretofore  appropriated  for  locks  and  dams  at  G( 
Rapids  available  for  dredging,  removal  of  snags  and  bowlders,  and  < 
struction  of  wing-dams,  necessarily  included  in  that  mode  of  impn 
ment  Goose  Rapids,  which  were  originally  intended  to  be  improved 
means  of  locks.  For  this  reason,  as  well  as  for  others  given  in  the  1 
Annual  Report,  a  new  estimate  of  cost  of  completing  the  work  bees 
necessary.  The  cost  was  placed  at  $79,598.37  (see  Appendix  A I 
the  Annual  Report  of  theChief  of  Engineers  for  1887,  pages  1714, 17 

The  dredge-boats  were  operated  during  the  year  on  the  lowe 
miles  of  Goose  Rapids,  thence  to  a  point  62  miles  north,  by  rivfer,  f 
Grand  Forks. 

The  excavated  material  was  utilized,  as  in  former  years,  in  fom 
training-dams  to  confine  and  direct  the  water  at  low  stages,  and  als 
as  far  as  possible  leave  the  area  of  cross-section  of  the  stream  aftei 
eavation  what  it  was  before  excavation,  and  also  so  placed  as  to  red 
wherever  necessary,  the  velocity  of  the  stream.  In  general,  the  ¥ 
has  been  so  carried  on  that,  while  increasing  the  depths  at  cross! 
the  pools  above  and  below  the  bars  have  not  been  lowered.  The 
terial,  a  tough,  leathery  clay,  is  not  liable  to  be  rapidly  washed  ai 
and  the  best  disposition  that  could  be  made  of  it  was  to  use  it  for  di 
To  raise  the  material  to  the  top  of  the  bank  through  heights  of  3 
45  feet  would  have  been  expensive  without  securing  much  if  an^^ 
vantage,  as  floods  frequently  cover  the  banks  and  approaches  to 
river. 

Summary  of  work  done  during  the  year  ending  June  30, 1888. 

Cubic  yards  of  material  dredged 2< 

Length  of  wing  and  training  dams  built feet.. 

Length  of  channel  cuts do.   .     ] 

Total  of  miles  of  river  worked  over 

Nuiuber  of  trees  and  snags  removed 

Cubic  yards  of  bowlders  removed 

Average  cost  of  dredging  and  dumping,  per  cubic  yard $( 

Average  cost  of  removal  of  bowlders,  per  cubic  yard 

Average  cost  of  removing  trees  and  snags,  per  tree  or  snag 

The  total  (as  revised  to  date)  work  done  upon  this  stream  since 
first  appropriation  for  its  improvement  was  made  by  Congress  in  1 
and  extending  from  Fort  Abercrombie  to  the  point  where  dredj 
ceased  during  the  past  fiscal  year,  a  distance  of  290  miles  by  rive 
as  follows: 

Cubic  yards  of  material  dredged 46* 

Nam  her  of  an  ags  removed ••• 
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nbfTof  overhanging  trees  removed 8,705 

bic  yards  of  bowlders  removed.-.- 3'<2 

ifiber  of  stumps  remove4 198 

iffibtr  of  piles  removed 23 

unber  of  drift-piles  removed 8 

fff«  removed 1 

Btal  linear  feet  of  channel  excavated 82, 172 

ital linear  feet  of  wing  and  training  dams  constructed ••....••...  119,242 

Mr.Enfus  Davenport,  assistant  engineer  upon  this  improvement  for 
be  past  five  seasons,  is  deserving  of  great  credit  for  faithfulness  and 
eal  in  carrying  out  the  work  intrusted  to  him. 

All  the  work  for  improvement  of  this  stream  has  been  performed  by 
ired  labor. 

GENERAL  CONDITION  OP  THE  WORK. 

The  3-foot  dredged  channels  from  Moorhead  to  a  point  80  miles  north, 
eragJDg  60  feet  in  width  at  low  water,  and  the  4-foot  dredged  chan- 
bfrom  Grand  Forks  to  a  point  62  miles  north  (distances  by  river), 
eraglDg  70  feet  in  width,  are  in  good  condition,  and  no  difficulty  is 
)erien^  over  those  improved  portions  of  the  stream  by  boats  loaded 
those  depths  at  ordinarily  low  stage  of  water,  and  3  feet  can  be  car- 
lover  the  improved  portions  of  the  rapids  and  of  the  river  between 
g  Point  and  Grand  Forks.  The  removal  of  snags  and  trees  between 
>rhead  (opposite  Fargo)  and  Abercrombie  improved  that  portion  of 
stream  for  navigation  during  high  and  medium  stages  of  water, 
le  river  is  subject  to  landslides,  several  of  which  have  occurred 
in  the  past  three  years  at  Goose  Kapids  and  near  Frog  Point, 
e  slides  can  never  be  anticipated,  form  obstructions  when  they  oc- 
and  have  to  be  removed  in  whole  or  in  part,  thereby  increasing  the 
mt  and  cost  of  the  improvement. 

inerallj^,  since  the  first  bars  were  dredged  in  1879,  the  carrying  of 
1  in  barges  has  been  greatly  facilitated.     Before  the  dredging  com- 
bed in  1879  there  were  but  1^  feet  of  water  (ruling  depth)  upon  bars 
een  Moorhead  and  Goose  Eapids  and  2  feet  on  the  bars  below  [ 
id  Forks  at  ordinarily  low  water;  and  before  the  removal  of  snags  / 
leaning  trees  between  Moorhead  and  Abercrombie  navigation  over 
portion  of  the  stream  was  at  all  times  difficult, 
le  comparative  statement  of  freight  carried  during  the  calendar 
s  1879--87,  appended,  shows  considerable  fluctuation,  being  great- 
Q  1882  and  least  in  1886.    The  decrease  for  1886  must  be  attributed 
ily  to  the  extremely  low  wafer  of  that  year,  the  stage  of  water  at 
id  Forks  during  the  fall  averaging  1.5  feet  lower  than  had  ever 
re  been  recorded,  and  partly  to  the  increased  facilities  for  shipment 
lilroad. 
isistant  Engineer  R.  Davenport  reports  as  follows: 

(  movements  of  steam-hoats  on  the  Red  River  during  the  season  of  1887  was  also 
iaiiy  affected  by  the  continued  low-water  sta;j:e.  The  precipitation  in  the  Red 
Valley  during  the  rear  was  about  up  to  the  average.  The  entire  country  had, 
?er,  become  so  dry  from  the  drought  of  the  previous  year  that  an  unusually  small 
rtion  reached  the  river. 

the  upper  river,  from  Gfoose  Rapids  south,  the  boats  were  operated  with  fair 
s  until  about  the  1st  of  July  ;  after  that  date  the  stage  of  water  vma  too  low  for 
ition. 

ibe  lower  river,  from  Goose  Rapids  north,  steam-boats  continued  running  dnr- 
e  entire  season,  though  after  the  1st  of  July  it  was  necessary  to  load  very  light 
s  over  the  undredged  bars. 
^e  quantities  of  wheat  remained  in  the  elevators  at  the  close  of  the  season. 

jr,Q  SS 98 
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COMMERCIAL  STATISTICS  RED  RIVER  OF  THE  NORTH,  BETWEEN  BRECKENRIDGB  AND 

THE  BOUNDARY  LINE,  SEASON  OF   1887. 

There  were  two  steam-boat  lines  operating  on  the  river  dnrinjj  the  8ea!K>n  of  1887: 
TheGrandin  Line,  one  steam-boat  and  a  lieet  of  barges,  operating  between  Fargo,  Dak., 
and  the  head  of  Goose  Rapids;  and  the  Red  River  Transportation  Company,  two 
steam-boats  and  a  barge  fleet;  one  steam-boat,  the  Pluck,  running  north  and  south 
from  Moorhead,  and  the  other,  H,  TV.  AUop,  running  north  and  south  from  Grand 
Forks,  Dak. 

The  following  is  a  statement  of  the  amount  of  freight  moved  by  the  different  lines : 


ORANDIN  LINE. 

PonndA. 

Steamer  Chrandin : 

Frompoints  north  to  Fargo— 

Wheat 6,980,530 

RED  RIVBR  TRANSPORTATION  COMPANY. 


Steamer  Pliick : 

From  points  south  to  Moorhead — 

Wheat 4,640,000 

From  Moorhead  to  points  south — 

Merchandise 30,000 

Steamer  B,  W.  AUop : 

From  Gfand  Forks  to  points  north  and  south — 

Merchandise , \ 182,880 

Lumber 2,240,110 

To  Grand  Forks  from  points  north  and  south- 
Wheat 9,705,320 

Wood 1,150,000 

Total 24,928,890 

RECAPITULATION. 

Grandinline,  south  of  Goose  Rapids 6,930,580 

Red  River  Transportation  Company,  south  of  Goose  Rapids 4, 670,  OOO 

Red  River  Transportation  Company,  north  of  Goose  Rapids 13, 278, 310 

Total 24,928,890 

Although  but  few  steamers,  comparatively,  navigate  the  Eed  Eiver 
at  present,  the  fact  of  an  improved  river  being  available  for  an  unlimited 
number  oi  steamers  and  barges  whenever  railroad  rates  become  insup- 
portable, operates  to  the  advantage  of  the  farming  community. 

Expended  upon  this  improvement  during  the  fiscal  year  ending  June 
30, 1888,  including  outstanding  liabilities,  $12,330.48. 

Expended  upon  the  improvement  from  commencement  of  work  ii: 
1877  to  June  30,  1888,  including  outstanding  liabilities,  $160,212.62. 

It  is  proposed  to  apply  the  balance  of  appropriation  remaining  in 
furtherance  of  the  present  project  of  improvement. 

The  sum  of  $40,000  can  be  profitably  expended  during  the  fiscal  yeai 
ending  June  30,  1890,  in  continuing  dredging  operations  and  in  re 
moval  of  obstructions  geuerally  between  Bregkenridge  and  the  northeru 
boundary  line. 

The  Jled  Eiver  of  the  North  from  its  source  to  the  international 
boundary  line  is  wholly  within  the  customs  district  of  Minne49i0ta,  ol 
which  Saint  Vincent  is  the  chief  port  of  entry.  Collections  for  yeai 
ending  December  31, 1887,  $14,151.89;  domestic  exports  for  same  period, 
$716,426. 
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Ahiract  of  appropriations  made  for  improviug  Red  River  of  the  Xorthf  Minnesota  and 

Dakota. 

Bv  act  approved — 

August  14,  1876 ^10,000.00 

Jane  18,  1878 30,U()0.()0 

Murch3,  1879 2.%  000.  00 

June  14,  1880 20,0u0.  00 

March  3, 1881 1^,000.  (Ml 

By  act  passed  August  2,  1882 10,000.  00 

By  act  approved — 

July  5,  1884 10,000.00 

Augusts,  1886 40,047.6.") 

Total 160, 947. 65 

Money  statement. 

Jaly  1. 1887,  amount  available i^»-^2,  0(j5.  61 

Jaly  1, 18!><8,  amount  expended  during  fiscal  year,  exclusive  of  liabilitieB 
ontstaoding  July  1,  1^-57 12,330.48 

Jnlyl,  l^,  balance  available 9,7L^5. 13 

Amount  appropriated  by  act  of  August  11,  1888 20, 000.  00 

AjDoont  available  for  fiscal  year  ending  June  30,  1889 29, 735. 13 

r  Amount  (estimated)  required  for  completion  of  existing  project 59, 508.  37 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  .Tuue  30, 1800    40, 000. 00 
[Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  I566  and  1867. 


CONDENSED  STATISTICS. 


Comparative  statement  of  freight  moved  by  steam-boats  on  the  Red  Rirer  of  the  Xorth,  Min- 
nesota and  Dakota,  for  nine  years,  le79  to  1887. 


Tea™. 

Ponnds. 

Years. 

Pounds. 

•    Years. 

Pounds. 

ISTS" 

35.718.731 
43,  3«1,  515 
53,114,801 

Ir82. 
1883. 
1884. 

63,  303,  020 
5<),  027,  g.'^i 
58.091,472 

188') 

46  (180  499 

he  

l.XSO. 

2  J  013  0,')7 

li^l 

24  i)2H  S'JO 

Z  g. 

CO.VSTRUCTION   OF   LOCK  AND   DAM   AT   GOOSE   RAPIDS,  ON   THE   RED 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

Xo  work  of  constraction  has  eter  been  undertaken  upon  tbis  proposed 
improvement.  By  the  river  and  harbor%ct  of  Congress  approved  Au- 
gust 5,  1886,  the  money  theretofore  appropriated  for  the  work  was 
transferred  to  the  general  improvement  of  the  lied  Kiver  of  the  North. 
{See  Annual  Report,  1887.) 


Z  10. 

SUKYEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI,   ST. 

CROIX,  CHIPPEWA,  AND  WISCONSIN  RIVERS. 


Nothing  was  done  under  this  head  during:  the  past  fiscal  year,  no 
funds  having  been  available  for  such  work.     For  account  in  delaW  ol 
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these  surveys  reference  is  made  to  pages  1507  and  1508,  Appendix  T, 
Part  II,  Annual  Report  of  the  Chief  of  Engineers,  1886. 


1 


Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project f50,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Z   II. 


IMPROVEMENT  OF  THE  MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA,  TO 

FORT  BENTON,  MONTANA. 

Capt.  Clinton  B.  Sears,  Corps  of  Engineers,  in  charge  to  April  16, 1388; 
since  that  date  in  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Eng^ineers. 

The  work  of  improvement  is  at  present  confined  to  the  extent  of  river 
from  Fort  Benton  to  Carroll,  beginning  at  the  former  point  and  work- 
ing thence  down-stream,  constructing  wing-dams  and  dams  to  close 
secondary  channels  so  as  to  contract  the  water-way  where  too  wide  and 
to  raise  the  water  on  the  rapids  so  as  to  reduce  the  slopes;  and  dredg- 
ing out  the  heavier  gravel-bars,  and  removing  projecting  rock  and  loose 
bowlders  where  necessary.  By  the  ultimate  completion  of  the  project 
it  was  expected  to  secure  a  navigable  channel  of  4J  feet  depth  at  low 
water  over  the  river  from  Fort  Benton  to  Carroll.  Cost  of  completing- 
the  improvement  after  the  expenditure  of  the  sum  of  $60,000  appropri- 
ated by  act  of  Congress  approved  August  5, 1S86,  estimated  at  $250,000. 

The  original  condition  of  the  navigable  channel  between  the  points 
named  was  extremely  bad  at  low-water  stages,  the  depth  only  averag- 
ing 3  feet,  the  channel  having  many  sharp  turns  and  being  obstruct^ 
in  many  places  by  projecting  embedded  rocks  and  loose  bowlders. 

The  original  project  for  the  improvement  of  the  river  between  Sioux 
City  and  Fort  Benton  comprised  removal  of  snags  from  the  lower  or 
sandy  portion,  and  on  the  upper  or  rocky  portion  the  contraction  of 
the  water-way  so  as  to  afiford  a  navigable  channel  of  ^  feet  depth  at 
low- water. 

On  this  project  the  expenditure  to  June  30,  1886,  was  $202,456.87. 
At  that  date  the  channel  for  purposes  of  navigation  was  much  better 
than  at  any  previous  period,  and  vessels  loaded  to  3J  feet  draught 
could,  by  careful  pilotage  and  hard  rubbing  on  the  bottom,  reach  Fort 
Benton. 

The  foregoing  are  derived  from  the  Annual  Eeport  of  the  Chief  of  En- 
gineers for  1887  and  from  Appendix  X  thereto. 

Memoranda  furnished  by  Captain  Sears  show  the  extent  of  operations 
during  the  past  fiscal  year. 

Active  construction  work  began  July  12, 1887,  and  was  carried  on  to 
October  18,  being  for  eighty-five  actual  working  days. 

Three  dams  of  brush  and  gravel  were  built  at  Shonkin  Bar ;  total 
length  of  the  three  dams,  750  feet.  One  thousand  seven  hundred  and 
twenty  cubic  yards  of  gravel  were  dredged  from  the  shoalest  places  in 
the  channel  opposite  the  dams,  1,037  cubic  yards  of  which  were  incor- 
porated in  the  dams. 

The  result  of  the  work  was  the  betterment  of  the  channel  depth  by 
at  least  6  inches,  enabling  boats  to  p:et  by  without  material  difficulty. 

A^  Crocondunez  six  dams  were  built,  aggregating  1,200  feet  in  length. 
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Three  tlioasand  seven  hundred  and  seventy -four  cubic  yards  of  gravel 
were  dredged  from  the  shoalest  place  in  the  chaunel,  3,484  yards  of 
▼hich  were  placed  in  the  dams. 

The  result  was  a  decided  betterment  of  the  channel  to  the  extent  of 
1  foot  in  least  depth.  This  locality,  before  work  of  improvement,  was 
the  worst  on  the  upper  river  and  had  been  cansed  by  a  land-slide  from 
the  north  bank.  Another  slide,  however,  has  since  then  occurred,  seri- 
ously iDjuring  navigation. 

Two  small  dams  were  built  near  Rowe's  Ranche,  a  few  miles  below 
the  Crocondnnez,  to  close  the  head  of  a  chute.  Their  a^rgregate  length 
is  308  feet. 

Work  was  suspended  October  20  on  account  of  the  approach  of  cold 
weather.  The  fleet  was  assembled  and  put  into  winter  quarters  at 
Rowe's  Bayou,  10  or  12  miles  below  Fort  Benton,  on  the  south  side  of 
the  river,  and  placed  in  charge  of  watchmen. 

The  steamer  Josephine  then  moved  down  the  river  with  the  working 
party,  stopping  three  days  at  Fort  Buford  to  haul  out  of  the  water  the 
plant  i)ertaining  to  the  improvement  of  the  Yellowstone  River;  thence 
to  Bismarck,  where  the  working  party  was  disbanded.    The  steamer 
was  then  laid  up  for  the  winter  at  Rock  Haven,  Dak.,  about  4  miles 
above  Bismarck,  and  placed  in  charge  of  a  watchman. 
The  work  of  improvement  was  performed  by  hired  labor. 
Captain  Sears,  in  his  last  annual  report  upon  the  Missouri  River  from 
Sioax  City  to  Fort  Benton,  states  as  follows  (see  pages  1599,  1600,  Ap- 
pendix X  to  the  Annual  Report  of  the  Chief  of  Engineers  tor  1887) : 

The  river  from  Carroll  to  Sionx  City  is  very  different  in  character  from  that  above, 
fiowiDg  as  it  does  between  unstable  banks  and  abounding  in  shittiu^  sand-bars.  No 
recomoiendation  for  the  improvement  of  this  portion  of  the  river  can  be  made  until  a 
thoroagh  survey  baa  been  completed  whereon  to  base  a  well  digested  project.  The 
fiinds  at  command  do  not  justify  such  a  survev.     •     •     • 

Temporary  betterment  can  be  afforded  by  keeping  this  portion  of  the  river  free 
from  snags.  As  Congress  has  heretofore  by  its  legislation  made  suagjjing  operations 
a  matter  separate  from  river  improvement,  this,  perhaps,  should  be  the  subject  of  re- 
port and  recommeudatiou  by  the  engineer  otiicer  in  charge  of  snag-boats  on  the  Mis- 
8oari  River. 

Commerce  on  the  Missouri  River,  between  Sioux  City,  Iowa,  and  Fort  Benton,  Mont., 
has  been  steadily  falling  off  year  by  year  as  the  railroads  have  reached  or  paralleied 
and  passed  beyond  it.  -The  completion  of  the  Manitoba  Railroad  from  Saiut  Paul  to 
Ueleua,  Mont.,  via  Forts  Buford,  Assiniboine,  and  Benton,  a  matter  certain  of  ac- 
^mplishmeut  before  another  navigation  season,  will  completely  parallel  the  river 
above  Fort  Buford,  and  will  greatly  reduce  the  present  commerce  over  this  section  of 
the  river. 

Tlie  Benton  Transportation  Company  operates  the  only  steamers  now  running  on 
the  upper  river,  and,  in  anticipation  of  thexjompletion  of  the  Manitoba  Road,  is  pre- 
paring to  withdraw  several  of  its  steamers.  After  that  the  navigation  interests  will 
U  small  and  confined  to  a  local  trade,  which  for  a  number  of  years  can  not  be  great, 
^tbe  bordering  country  is  sparsely  settled,  and  much  of  it  closed  against  settlement 
by  reservations  for  the  use  of  Indians. 

As  far  as  benefiting  any  navigation  interests,  present  or  prospective,  is  concerned, 
I  aeeiio  use  in  spending  any  great  amount  on  improving  the  Upper  Missouri  River. 

There  is  another  view  of  the  matter,  however,  that  may  comnien<l  its^'lf  as  an  affair 
of  wise  public  policy.  As  long  as  there  is,  during  the  season  of  navigation,  a  good 
permanent  channel  extending  from  the  Mississippi  Valley  into  the  heart  of  Montana, 
so  long  will  the  public  be  benefited  by  lower  freiglit  rates  on  competing  railroads. 
"ThiB channel  may  never  be  use<i,  but  its  mere  existence,  ready  for  use,  will  act  power- 
folly  as  a  check  on  extortionate  freight  rates. 

'  On  this  account  I  recommend  for  the  fiscal  year  endiue  June  30,  18??9,  for  the  Mis- 
•onri  Biver,  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  an  appropriation  of 
1160  000. 

Or  this  I  recommend  that  $110,000  be  devoted  to  the  permanent  improvement  of  the 
rocky  portion  of  the  river  from  Carroll  to  Fort  Benton  under  the  present  project,  and 
$50,000  to  the  removal  of  snags  from  the  lower  and  sandy  portion  from  Carroll  to  Sioux 
City.    I  would  also  recommend  that  Congress  be  asked  to  specify  what  pioporUou  ot 
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the  total  appropriation  shall  bo  used  for  snagging,  shonl^I  the  amoant  appropriated 
be  less  than  that  asked  for. 

This  may  appear  a  larger  amonnt  than  necessary,  considering  the  interests  inrolTed, 
and  so  it  would  be  were  the  work  to  be  carried  on  in  the  neighborhood  of  material, 
labor,  and  supplies. 

The  work,  owing  to  its  isolated  sitnation/  must  necessarily  be  rery  expensive.  Fnel 
is  very  scarce  and  nigh  in  price,  and  natural  material,  as  brush  and  stone,  is  at  many 
places  difficult  and  expensive  to  obtain. 

Freight  rates  are  high,  and  the  distances  over  which  supplies  must  be  carried  are 
very  great. 

Since  that  report  was  written^  the  Saint  Panl,  Minneapolis  and  Mani- 
toba Railway  has  been  extended  to  Helena. 

Expended  on  present  project  to  June  30,  18R6 *|202, 456.87 

Expended  on  same  during  the  year  ending  June  30, 1887,  including  out- 
standing Uabilities •29,362.49 

Expended  on  same  during  the  year  ending  June  30, 1888,  including  out- 
standing liabilities 30,639.17 

It  is  estimated  that  the  sam  of  $110,000  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1890,  in  furtherance  of  the  present 
project  of  improvement  upon  the  river  between  Fort  Benton  and  Carroll, 
and  that  the  sum  of  $50,000  in  addition  should  be  appvopriated  for  the 
same  fiscal  year  for  snagging  operatioBs. 

An  effort  was  made  to  obtain  navigation  statistics  of  the  river  for  the 
year  1887  and  for  1888  to  date,  but  without  success,  answers  not  having 
been  received  from  the  parties  to  whom  application  was  made  for  the 
information  needed.  The  statistics  pertaining  to  the  last  annual  report 
are,  therefore,  reproduced  here  and  marked  A,  B,  and  0. 

Money  statement 

July  1, 1887,  amount  available |30,639.17 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1867 $30,359.83 

July  1,  1888,  outstanding  liabilities 279.34 

30.639.17 


'Amount  (estimated)  required  for  completion  of  existing  project t  above 

Carroll - 250,000.00 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  160, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2. of  river  and 
I,     harbor  acts  of  1066  and  1867. 


COMMERCIAL  STATISTICS. 

A. 

Benton  Transportation  Compaxt, 

Missouri  River  Stbamers, 
£i$marck,  Dak.,  July  20,  1887. 

Dear  Sir:  I  herewith  inclose  you  statement  of  business  transacted  on  the  Missouri 
River  between  Sioux  City,  Iowa,  and  fiismarck,and  between  Fort  Beuton,  Mont.,  and 
Bismarck  daring  the  year  1886 ;  also  from  1st  of  April  to  1st  of  July  during  season  of 
1887.  Of  course  the  1887  statement  does  not  show  the  wool  business,  shipments  of 
which  are  usually  made  after  Jaly  1.  Wool  shipments  this  year  promise  to  be  heavier 
than  ever  before;  will  amount  to  about  5,000  bales,  value  about  $300,000. 
Yours,  truly, 

I.  P.  Baker, 
General  SuperiMtendeni, 
Capt.  C.  B.  Sears, 

United  States  Engineers, 

•  See  pa^e  21(),  Annnal  Report,  1887. 

f  No  project  for  rivet  below  Carroll  except  snagging. 


LJ 
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B. 


Ssiamntt  of  husine$B  transacted  on  the  Missouri  River  between  Sioiix  City,  lotca^  and  Bi^ 
mflrchj  Dak.,  and  between  Fort  Benton,  Mont.,  and  Bismarck,  Dak*,  1886. 

ABOVE  BISMARCK. 

Trip*  up,  23: 

General  merchandise  carried,  5,750  tons $1,500,000 

Trips  down,  23 : 

Sacks  wool  (3,800),  1,064,000  pounds 234,080 

Hides,  peltries,  fnrs,  and  merchandise,  1,000,000  pounds 50. 000 

Grain,  600,000  pounds 6,000 

Passengers  carried 400 

BELOW  BISMARCK. 

Trips,  20: 

General  merchandise  carried,  5,000  tons $287,000 

Passengers  carried 1,500 


C. 

Statement  of  business  transacted  on  ths  Missouri  River  between  Sioux  City,  Iowa,  and  Bis* 
marck,  Dak.,  and  between  Fort  Benton,  Mont.,  and  Bismarck,  Dak.,  to  July  I,  1887. 

ABOVE  BISMARCK. 

Trips  up,  25:  ^ 

General  merchandise  carried,  6,875  tons I^^  qoq  qqa 

Down-stream:  [*  »**^^»^'^ 

Wool,  hides,  furs,  and  merchandise,  320  tons j 

Passengers  carried 610 

BELOW  BISMARCK. 

Trips,  10: 

General  merchandise,  tons  carried,  1,600 $144,000 

Passengers  carried '. 250 

[NoTL-Hach  of  the  up-river  tonnage  above  Bismarck  represents  railroad  material  and  sapplies  for 
Ibt  building  of  the  Manitoba  Railroad.    It  is  abnormal  in  quantity  and  vaiud. — C.  B.  S. ) 


Z   12. 

IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 

This  work  was  in  charge  of  Capt.  C.  B.  Sears,  Corps  of  Engineers, 
imtil  April  16, 1888.  Since  that  date  the  work  has  been  in  charge  of 
Maj.  C.  J.  Alien,  Corps  of  Engineers. 

The  present  approved  project  is  to  work  down  the  river  from  Glen- 
dive  in  order  to  repair  existing  dams  and  build  new  wing-dams  and 
Jams  to  close  island  chutes  where  necessary,  so  as  to  confine  the  water 
I  to  one  channel  and  thus  increase  the  depth  on  the  rapids  and  shoal 
I  places  generally.  Also,  to  remove  rocks  and  bowlders  from  the  chan- 
nels. (See  Appendix  to  Annual  Keport  of  the  Chief  of  Engineers  for 
1887.) 

For  reasons  given  in  the  same  appendix  by  my  predecessor  in  charge, 
one  of  them  being  the  inadequacy  of  the  appropriation  of  1886  to  repair 
the  plant  and  perform  sufficient  work  to  justify  the  cost  of  repairs  and 
of  new  outfit,  no  work  for  improvement  was  undertaken  during  the  past 
fiscal  year,  the  project  being  suspended  until  the  whole  matter  could 
be  reported  to  Congress. 
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The  plaut,  which  was  lying  at  Ward's  Ranche,  about  25  miles  below 
Glendive,  was  repaired  sufficiently'  to  be  floated  down  the  river  daring 
the  season  of  1887  and  placed  in  security  at  Fort  Buford. 

The  appendix  to  the  last  annual  report  states  as  follows: 

The  Yellowstone,  for  a  swift,  snow-fed  river,  is  an  exceUentone  natarally,  and  sa*- 
ceptible  of  radical  improvement  at  a  relatively  small  expense,  considering  it«  distance 
from  labor  and  supply  markets.  Though  not  at  present  navigated,  the  existence  of 
a  good  navigable  channel  will  always  be  a  check  on  high  railroad  tariffs  to  competing 
points  on  the  river. 

If  Congress  deem  this  a  sufficient  cause  for  the  continuation  of  the  improvement. 
$JO,000  iu  addition  to  the  present  available  balance  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1839. 

So  far  as  learned,  there  are  no  boats  engaged  in  navigating  this  river, 
and  there  is  no  immediate  prospect  of  any  being  put  on  it. 

The  funds  that  were  available  at  the  commencement  of  the  last  fiscal 
year  having  been  reduced  in  consequence  of  repair  to  and  care  of  plant 
and  other  contingencies,  the  estimate  for  the  fiscal  year  ending  June  30, 
1890,  should  Congress  continue  the  improvement,  is  placed  at  $65,000. 

Expended  during  the  year  ending  June  30,  1888,  including  outstand- 
ing liabilities,  $3,269.85. 

Total  expended  upon  this  improvement  to  June  30, 1888,  including 
outstanding  liabilities,  $104,489.27. 

Money  statement 

July  1,  1887,  amount  available $16,530.83 

Julv  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 3,269.85 

July  1, 1888,  balance  available I3,*i60.9d 

C  Amount  (estimated)  required  for  completion  of  existing  project 106, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearonding  June  30, 1890    65,000.00 
I  Submitted  in  compliauce  with  requirements  of  sections  S  of  river  and 
I     harbor  acts  of  18U0  and  18t57. 


Z  13. 

preliminary  examination  of  mississippi  river  between  saint 
paul  and  saint  anthony's  falls,  minnesota. 

Engineer  Office,  United  States  Army, 

Saint  Paul,  Minn.,  December  8,  1886. 

General  ;  I  have  the  houor  to  submit  the  following  in  regard  to  a 
preliminary  examination  of  the  Mississippi  River  between  Saint  Paul 
and  Saint  Anthony's  Falls,  Minnesota,  made  in  accordance  with  the  pro- 
visions of  sections  6  and  7  of  the  river  and  harbor  act  of  Congress  ap 
proved  August  5,  1886. 

The  distance  by  river  from  the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaba  Railway  Bridge,  at  Saint  Paul,  to  the  falls  is  about  13  miles. 
About  2J  miles  above  the  bridge  the  Minnesota  River  enters  the  Missis- 
sippi, being  separated  from  it  by  Pike  Island,  which  extends  for  about 
IJ  miles  above  the  junction  to  Fort  Snelling.  Between  the  island  and 
Fort  Snelling  there  is  a  naiTow  channel  connecting  the  two  rivers,  the 
current  flowing  from  one  to  the  other,  according  to  the  relative  stages 
of  water  in  the  rivers. 

Fort  Snelling  is  distant  0  miles  from  the  falls,  and  is  5J  miles  below 

Meeker's  Island,  the  site  of  a  proposed  lock  and  dam.     Minnehaha  Land- 

7//^/^a/>oMt/^  miles  above  Fort  Snelling.     About  1 J  miles  below  the  Falls 
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lif  Saiut  Aiuhoiiy  are  two  steam-boat  landings;  that  on  tbe  right  bank 
known  as  Murphj's,  tbe  other,  on  the  east  bank,  known  as  CheeverV. 

The  portion  of  river  under  consideration  wa«  thoroughly  surveyed 
ill  1867  by  Maj.  G.  K.  Warren,  of  the  Corps  of  Engineers/and  it  was 
again  surveyed  in  1679,  uuder  my  direction,  by  Assistant  Engineer  F. 
Terr}',  though  no  estimate  of  cost  of  improvement  was  made  at  the 
time,  it  nut  being  then  considered  necessary.  Other  examinations  were 
made  vMtii  a  view  of  ascertaining  the  practicability  and  coj^t  of  a  h»ck 
and  dam  navigation.  The  principal,  as  well  as  the  last,  examination 
made  with  reference  to  a  lock  and  dam  was  by  Major  Farquhar,  Corps  of 
Engineers,  in  1873,  and  the  resulting  estimate  of  costfor  a  dam  of  17  feet 
lift,  with  lock,  at  Meeker's  Island,  was  placed  at  $922,121.40.  This  ex- 
amination  would  have  been  more  satisfactory  had  there  been  sufticient 
tuuds  available  for  it  to  have  admitted  of  extending  the  borings. 

Congress,  by  act  approved  Jul^'  23,  18G8,  granted  to  the  State  of 
Minnesota  200,000  acres  of  land  to  aid  in  the  construction  of  a  lock  and 
dam  at  Meeker's  Island,  and,  by  act  approved  March  3,  1873,  api)ro- 
priat<.'d  1^25,000  for  the  proposed  work,  its  use,  however,  being  made 
conditional  upon  the  full  relinquishment  by  the  State  to  the  United 
States  of  the  right  to  the  grant  of  1808.  The  relinquishment  has  never 
been  made,  consequently  no  work  has  been  undertaken  towards  the 
construction  of  the  lock  and  dam.  Should  this  proposed  work  be  built, 
lull  improvement  of  tbe  channel  from  Saint  Paul  to  Meeker's  Island 
^ould  become  necessary. 

In  18C9  Captain  (now  Major)  Stickney,  of  the  Corps  of  Engineers,  in 
a  report  to  Major  Warren  of  an  examination  of  tbe  river  from  the  steam- 
boat landings  below  the  falls  to  the  mouth  of  tbe  Minnesota  River, 
estimated  the  cost  of  making  a  channel  between  the  points  named,  with 
depth  of  4  feet  and  width  of  200  feet  on  the  rapids,  by  tbe  removal  of 
3,7i!5  cubic  yards  of  rock  and  bowlders  from  the  bed  of  tbe  stream,  at 
S29,800.  This  did  not  include  the  cost  of  removing  sand-bars,  which, 
it  was  then  thought,  could  be  effected  so  far  as  necessary  by  the  dredge- 
boats  then  in  use. 

From  examination  of  the  map  of  1879  it  appears  that,  in  addition  to 
bowlders,  more  or  less  of  sand-liars  would  have  to  be  removed  between 
Meeker's  Island  and  the  Chicago,  Saint  Paul,  Minneapolis  and  Omaha 
Railway  Bridge  (this  bridge  being  the  lower  terminus  of  tbe  survey  of 
1579),  ia  order  to  secure  a  4-foot  channel  of  sufficient  width  at  the 
ordinary  low- water  stage. 

The  recent  examination  was  delayed  by  snowstorms,  intense  cold, 
and  running  ice.  Assistant  Engineer  F,  T.  Hampton,  accomjianied  by 
Assistant  Engineer  K.  Davenport,  reconnoitered  tbe  river  from  tbe 
falls  to  Saint  Paul  on  the  2d  and  3d  instant,  and,  so  far  as  they  were 
able  to  observe,  no  changes  appeared  to  have  occurred  since  18(39  to 
niaterially  affect  the  estimate  of  that  year,  which  covered  the  removal 
of  bowlders  and  rock.  The  extent  of  changes  in  depths,  or  in  positions 
of  bars,  bet  ween  Meeker's  Island  and  the  railway  bridge  at  Saint  Taul, 
since  1879,  due  to  movement  of  sand,  gravel,  or  to  saw-mill  refuse,  can 
only  be  ascertained  by  full  survey.  And  a  close  and  comprehensive 
Nirvey  would  be  required  from  which  to  determine  tbe  cost  of  ad- 
^Qoately  improving  the  river  from  Saint  Paul  to  the  falls,  whether  by 
nieansof  wing-dams  and  removal  of  rock  and  bowlders  tbrou<4liout  the 
entire  distance,  or  by  means  of  a  lock  and  dam  at  Meeker's  Island,  or 
locks  and  dams  from  the  island  to  the  falls,  and  by  removal  of  bowl- 
d^  etc.,  and  contraction  of  the  low-water  channels  by  means  of  wing- 
^ams  from  the  island  to  Saint  Paul. 


i 
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Beyond  Davigjation  by  a  small  steamer  from  Saint  Paul  to  Fort 
Bneliiug  and  Minnebalia  Lauding,  and  occasional  trips  of  the  same 
steamer  to  points  near  the  fails,  aud  the  running  of  loose  saw-logs, 
there  is  no  river  commerce  to  report  between  the  falls  aud  the  mouth 
of  the  Minnesota  Kiver.  It  Is  claimed,  however,  that,  were  the  diffi- 
culties in  the  way  of  navigation  simply  lessened  by  the  removal  of  the 
bowlders,  etc.,  light-draught  steamers  would  ascend  regularly  to  the 
Minneapolis  landings,  and  that  boats  of  a  larger  class  would  follow  an 
adequate  improvement  of  the  whole  stretch  from  the  landings  to  the 
wharves  at  Saint  Paul ;  this  latter  in  view  of  the  fact  that  large  steam- 
ers from  the  lower  river  can  iiow  reach  Saint  Paul  at  all  times  during 
the  season  of  navigation  as  a  consequence  of  the  Government  river  im- 
provement. 

Capt.  John  C.  Reno,  in  a  letter  dated  Minneapolis,  October  2, 1885, 
and  addressed  to  the  secretary  of  the  Northwestern  Water  ways  Con- 
vention held  at  Saint  Paul  in  September,  1885,  stated  that,  during  the 
season  of  1857,  there  were  52  arrivals  of  steamers  at  the  Minneapolis 
landings,  delivering  over  12,000  tons  of  miscellaneous  freight  for  that 
place  and  for  the  valley  above  it. 

STATISTICS,.  MINNEAPOLIS,  MINNESOTA.. 

Motsemtfnt  of  wheats  floury  etc,  at  Minneapolis,  for  the  crop  year  ending  September  1, 1885, 

crop  of  lbcJ4. 


Wheat basheh.. 

Floar barrels.. 

Mill-staff wui.. 


Receipts. 


32,112,840 

23,378 

3.003 


Shipments. 


5,584.320 

5,2I«,»41 

142, 813 


Morement  of  wheat  and  flour  for  the  crop  year  commencing  Septemberf  1885,  and  ending 

August  31,  1686. 


TVheat bashels. 

Floor barrels. 


Receipts. 


32.  736,  9C0 
21.  766 


Shipments. 


4, 929. 230 
6.428.5^1 


Export  of  tiour  from  Minneapolis  to  foreign  coantries  in  1884  amounted  to barrels..   1, 805. 876 

In  1685  it  amounted  to , .do...  1,«76,0(jO 

The  production  of  lumber  at  Minneapolis  fcir  sixteen  years  past  has  ranged  from 
118,000,000  feet,  B.  M.,  to  312,000,000  feet,  B.  M. 

The  amount  received  and  forwarded  for  the  ten  years  ending  in  1884  has  averaged 
as  follows:  Received,  10,600,000  to  67,970,000  feet,  B.  M.;  shipped,  93,000,000  to 
186,700,000  feet,  B.  M. 

Miscellaneous  manufacturing  for  the  ten  years  ending  1885  has  ranged  in  value  from 
$4,000,000  to  12^,000,000, 

I  am  of  opinion  that  the  Mississippi  River  from  Saint  Paul  to  Saint 
Anthony's  Falls  is  worthy  of  improvement  by  the  General  Government, 
and  that  a  fnll  survey  of  it  should  be  made  from  which  to  ascertain  the 
most  practicable  method  of  permanently  improving  it,  and  the  cost  of 
the  sam*». 

The  least  cost  of  the  survey  required  from  which  to  make  proper 
maps,  drawings,  and  estimates  of  cost  of  improvement  I  place  at  f  1,000, 
Very  respectfully,  your  obedient  servant, 

Chas.  j.  Allen, 

Brig.  Gen.  James  C.  Duane,  ^^>^  ^/  Engineert. 

Chief  of  UngineerHy  U.  S.  A. 
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8ubtey  of  3iississippi  river  between  saint  paul  and  saint 

anthony's  falls,  minnesota. 

Engineer  Office,  United  States  Army, 

ISaint  Paul,  Minn.j  December  1^9,  1887. 

Sm:  I  have  the  honor  to  submit  the  following  report  of  a  survev  of 
the  Mississippi  River  between  Saint  Paul  and  Saint  Anthony's  Falls, 
Minnesota,  made  during  the  past  season  in  conformity  with  the  require- 
ments of  sections  6  and  7  of  the  river  and  harbor  act  of  Congress  ap- 
proved  August  5, 1886. 

The  survey  commenced  in  the  latter  part  of  June  and  was  carried  as 
far  as  the  funds  at  command  admitted  of.  The  amount  of  funds  did 
not  admit  of  borings  in  the  bed  of  the  river,  or  of  making  detail  draw- 
ingsof  works  projected  for  improvement.  Borings  are  especially  needed 
ID  onler  that  the  cost  of  foundations  for  locks  and  dams  may  be  closely 
estimated,  and  the  sum  of  $3,000  can  be  advantageously  expended  for 
that  purpose. 

The  survey  extended  from  the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha  Railway  Bridge  at  Saint  Paul  to  the  foot  of  the  apron  at  the 
Falls  of  Saint  Anthony.  It  consisted  of  a  stadia  line  on  one  bank  of  the 
river  from  which  were  located  the  bars  and  islands,  checked  by  a  care- 
fully run  transit  line  on  the  other  bank;  also,  of  a  line  of  levels  from 
the  falls  to  the  Chicago,  Saint  Paul,  Minneapolis  and  Omaha  Railway 
Bridge,  from  which  point  levels  were  also  run  to  connect  with  the  gauge 
on  the  pier  of  the  Wabasha  Street  Bridge  at  Saint  Paul  as  well  as  with 
the  gauge  of  the  United  States  Signal  Service.  The  elevations  of  the 
water-surface  w^ere  taken  at  intervals  of  about  1,000  feet,  excepting 
where  sharp  changes  in  slope  occurred,  when  they  were  taken  at  shorter 
intervals.  The  elevations  of  the  tops  of  the  islands  between  the  mouth 
of  the  Minnesota  and  the  rapids  below  the  falls  were  also  taken,  and 
bench-marks  for  future  reference  were  established  al>out  one-half  mile 
apart.  The  dimensions  of  the  bridges  within  the  limits  of  the  survey 
were  also  measured  and  the  bridges  located  upon  the  maps  of  the  sur- 
vey. In  addition  the  river  was  sounded  to  within  IJ  miles  of  the  foot 
of  the  falls.  Soundings  were  also  taken  on  the  lines  of  the  Washington 
Avenue  and  Northern  Pacific  Railroad  bridges,  below  the  falls.  The 
sounding  of  portions  of  the  stream  where  nipids  existed  was  effected 
by  stretching  a  strong  rope  from  bank  to  bank  by  means  of  a  windlass, 
and  even  with  this  precaution  it  was  difficult  to  hold  the  sounding-boat 
io  place. 

The  river  between  Saint  Paul  and  Saint  Anthony's  Falls  was  sur- 
veyed in  1867  and  again  in  1879.  A  survey  was  also  made  in  1873  with 
a  view  to  a  lock  and  dam  at  Meeker's  Island.  This  last-uained  survey 
consisted  principally  of  soundings  in  the  vicinity  of  the  island,  and  of 
a  line  of  levels  from  Minneapolis  to  a  point  about  1,000  feet  below  the 
island. 

One  object  of  the  recent  survey  was  to  extend  the  soundings  further 
than  had  been  done  in  former  surveys. 

The  surveying  party  was  in  charge  of  Mr.  Archibald  Johnson,  assist- 
ant engineer,  assisted  by  Mr.  L.  0.  Hill.  To  these  gentlemen  I  am 
indebt^  for  careful  and  conscientious  field  work.  To  Mr.  Johnson  I 
am  also  indebted  for  material  assistance  in  estimates  of  cost  of  improve- 
ments. 

Of  the  survey,  Mr.  Johnson  reports : 

The  length  of  the  river  from  the  Chicago,  Saint  Panl,  Minneapolis  and  Omaha  Rail- 
vsy  Bridge  to  Saint  AnthoDj  Falls  is  12  miles  and  1,510  feet.    The  fall  from  the  sar- 
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face  of  the  water  on  the  lower  rolling  dam  at  Saint  Anthony  Falls  to  the  Chicago, 
Saint  Paul,  Minneapolis  and  Omaha  Bridge  at  the  time  of  the  survey  was  93.617  feet 
and  from  the  foot  of  the  falls  55.35  feet.  The  hlnffs  along  the  valley  of  the  river  are 
frora  80  to  120  feet  high.  They  are  composed  of  drift  from  20  to  30  feet  thick ;  then  a 
stratum  of  magnesiau  limestone  from  ^0  to  30  feet  thick,  overlying  a  soft  hand-rock 
nearly  destitute  of  cement.    It  will  stand  with  a  slight  slope,  but  when  blasted  it 

goes  to  sand.  The  bed  of  the  river  from  the  Chicago,  Saint  Paul,  Minneapolis  and 
>maha  Railway  Bridge  to  the  foot  of  Pike  Island  seems  to  be  sand  and  silt;  bat  from 
this  point  to  the  head  of  Meeker's  Island  it  consists  of  sand,  gravel,  and  occasionally 
small  bowlders  to  a  depth  at  present  unknown.  From  the  head  of  Meeker's  Island  to 
the  foot  of  the  falls  the  bed  of  the  river  is. composed  of  sand,  gravel,  bowlders,  and 
masses  of  limestone  which  fell  from  the  limestone  formation  as  the  falls  were  reced- 
ing. 

As  no  borings  have  ever  been  made  from  the  Franklin  Avenue  Bridge  to  Fort  Soell- 
ing,  at  least  to  the  sand-rock,  the  character  of  the  material  overl.viug  the  saud-rock 
can  only  be  conjectured.  There  is  reason  to  believe,  however,  that  there  is  consider- 
able rock  in  the  deposit.  The  only  information  that  could  be  obtained  of  the  char- 
acter of  the  material  over  the  sand-rock  was  from  the  corporations  that  built  the  variooa 
bridges  across  the  river.  At  the  stone  viaduct,  just  below  the  falls,  the  distance  to 
the  sand-rock  was  only  a  few  feet.  The  piers  of  the  Tenth  Avonue  Bridge  were  founded 
on  the  debris  in  the  chanuel.  At  the  Saint  Paul  and  Northern  Pacific  Railroad  Bridge 
borings  were  made  from  bluff  to  bluff.  There  are  only  a  few  feet  to  the  sand -rock  in 
the  channel,  but  from  the  right  bank,  at  low  water,  to  the  bluff  there  is  a  maximum 
depth  of  45  feet  to  the  sand-rock.  The  material  was  saud,  gravel,  and  pieces  of  lime- 
stone. The  piers  of  the  Washin^on  Avenue  Bridge  are  founded  on  debris  in  the 
channel.  The  piers  of  the  Franklin  Avenue  Bridge  are  founded  on  the  sand-rock,  and 
the  depth  to  it  is  from  7  to  14  feet.  At  the  Chicago,  Milwaukee  and  Saint  Paul  Short 
Line  Bridge  the  piers  are  founded  on  the  limestone  «I4bri8.  At  the  proposed  Marshall 
Avenue  Bridge  one  boring  was  made  on  the  island  to  a  depth  of  20  feet  below  low  water, 
and  nothing  out  sand  and  coarse  gravel  was  found,  and  the  pier  is  to  he  founded  on 
that.  At  Fort  Snelling  piling  was  driven  for  three  piers.  This  is  all  the  information 
we  have  at  present  in  regard  to  the  bed  of  the  river. 

The  profile  shows  the  depth  of  water  in  the  channel  with  reference  to  the  low  water 
of  1864,  which  has  been  taken  at  -f-0.1  foot  on  the  United  States  Signal  Service,  of 
-f-0.5  on  the  Wabasha  Street  Bridge  gauge.  It  also  shows  the  high-water  line  of 
15:^7,  from  the  falls  to  Fort  Snelling,  which  is  16.5  feet  above  low  water.  Below  Fort 
Snelling  the  hi^h-water  mark  of  1867  has  not  been  found,  and  it  is  not  shown  on  the 
profile.  The  high  water  of  1867  was  the  highest  ever  known  at  Minneapolis,  with  the 
exception  of  that  of  1850,  which  is  said  to  have  been  about  40  inches  higher  than  that 
of  1867,  but  the  marks  that  were  made  at  the  time  of  that  flood  have  been  obliterated 
long  ago.  At  Saint  Paul  it  read  23  feet  10  inches  on  the  gauge,  but  there  is  no  record 
of  tlie  elevation  of  the  zero  of  that  gauge.  The  elevation  of  the  high-water  mark  of 
1867  at  the  cave  opposite  Heinreich^  brewery  and  just  below  the  Washington  Avenue 
Bridge  is  730.97  above  sea-level,  or  16.5  feet  above  the  low  water  of  1864. 

On  comparing  the  map  of  this  survey  with  that  of  18i57,  1873.  and  1879,  it  will  be 
seen  that  there  have  been  but  slight  changes  in  the  regimen  of  the  river  since  the 
first  survey,  excepting  a  deepening  of  the  chanuel  along  the  Saint  Paul  Boom  Com- 

Cany's  boom,  just  below  the  mouth  of  the  Minnesota  River,  and  a  cutting  of  the  right 
auk. 

The  silt  referred  to  in  the  bed  of  the  Mississippi  is  doubtless  largely 
due  to  contributions  from  the  Minnesota  River,  brought  down  by  fluods. 
There  are  also  in  the  bed  of  the  river,  within  the  limits  of  the  survey, 
masses  of  water-logged  slabs  and  other  refuse  from  saw-mills  at  the 
falls. 

The  great  flood  of  1881,  at  Saint  Paul,  reached  at  its  highest  point 
19.70  feet,  on  the  gauge  at  the  Wabasha  Street  Bridge.  This  flood  is 
described  in  pages  1754-56,  Appendix  W,  to  the  Annual  Report  of  the 
Chief  of  Engineers  for  1S81. 

For  convenience  of  reference  the  following  data  are  tabulated : 
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Tablk  No.  1. 


To- 


Qica;jn  St  Paul,  MiDoeapolis 
uid  Omaha  Railway  Bridge. 

Foot  of  Pike  Island 

Port  Snellinjr  Bridge 

Miiisehaha  Creek  

Foot  of  Meekern  Inland 

H^  of  Meeker's  I  sUud 

Ff-otof  rapids* 

Head  of  rapids 


rpper  iteam-boftt  landing. 


TfOth  Arenae  Bridge 


Foot  of  Pike  Island 


Fort  Snellin  g  Bridge 

M^nnehaba  Cret-k 

Foot  of  Mp^'ker  8  Tjiland 

Head  of  Kf  eker's  Island 

Foot  of  rapids 

Hf'ad  of  rajnds 

Up]>er  »tfauiboat  landJD^,  Min- 
re.i  polls. 

Tenth  Avenue  Bridge,  Minne- 
ap<»li9. 

Foot  of  apron  ftt  St.  An- 
thony's Falls. 


1.600 
1.7?0 
3.540 
0.  :.92 
0.  1 32 

u.  r..'58 

0.  W8 
1.000 
0.316 


5 

ts 
S 


Feet. 

800 

560 
600 
Too 
6<'0 
570 
GOO 
500 

450 


ft 

e 


JO  U 

a 

a 
£4 


Feet. 
3.5 

1.5 
2.0 
1.5 
2.5 
1.5 
2.0 
3.0 


•3 

©•a. 


Feet, 
2.120 

8.020 
2.000 
11.  774 
2.814 
0.717 
5.315 
2.600 

15.410 

9.320 


S£ 


^  o 


Ea 


5  >» 


a 


lis* 


o 


3 


/v«e. 


S.31 
4.49 
(J.50 
4.75 


•These  are  the  worst  rapids  below  the  nprxf-r  •^team-boat  landing.  They  are  caase4i  by  a  steep  fall 
over  mas8e!t  uf  bowlders,  gravel,  liiueettone  blocks,  etc. 

Remark*.— The  avei-ace  widths  giveii  in  this  table  are  those  existing  at  the  time  of  the  snrvey.  and 
inllude  widths  behind  islan<U.  The  rnlinjj  depths  ;:iren  in  the  table  are  from  the  soundinifs  of  the 
scTTrT.  reduce<l  to  the  low  water  of  l^f>*.  The  average  stage  of  water  at  the  signal-service  gauge, 
Saiut  PaoJ,  during  the  survey  was  2.5  feet. 

Between  the  Fort  Snelliug:  Reservation  and  Pike  Island  is  a  narrow 
channel,  nearly  dry  at  time  of  low  water,  connecting  the  Mississippi  and 
Minnesota  rivers,  the  current  setting  from  one  lo  the  other,  according 
to  the  relative  stages  of  the  streams. 

The  Chicago,  Saint  Paul,  Minneapolis  and  Omaha  Railway  Bridge  has, 
(M)mmencing  at  the  right  bank  of  the  river,  one  through  span,  150  feet 
in  width  between  centers  of  piers;  next,  a  draw,  with  clear  opening 
on  each  side  of  the  pivot  pier  of  114  feet;  then  six  spans  150  feet  in 
width  each  from  centers. 

Crossing  the  river  just  below  the  Falls  of  St.  Anthony,  and  beyond 
the  limits  of  any  probable  navigation,  is  the  great  stone' viaduct  of  the 
Saint  Paul,  Minneapolis  and  Manitoba  Railway,  aftbrling  clear  height 
under  crown  of  arch  of  63  feet  above  low-water  mark. 

Between  these  two  bridges  are  existing  and  projected  bridges,  as 
follows : 

Table  No.  2. 


Name  of  bridge. 


ExUting  bridges. 

Fort  Snelllnff  Highway 

CLtcaso,  Milwankee  and  ."^aint  Pan!  Railway 

Wa.-h:Dgton  Avenue,  MiDiieat).»lij».  Hifi:hway 

Saint  Paul  and  Nonhem  Pacitio  R,  R.,  ilinueapoli?. 
Tenth  Avenue,  Minneapolis,  Highway 

Projected  bridges. 

ICarsbaU  Areniie  Highway* 

Fraaklin  Avenue  Highway* 


a     -r* 
w  •-  _  ^ 

S  s  s  ■< 


4.15 

9.  4^5 

11.29 

11.42 

12.12 


8.  09 
10.  Oi 


3.2 

=  « 

o 

ill 

'•'  —  •' 
^•f  -J. 


Feet. 

^4  5 
107.  2 
6('.  8 
52.6 
41.7 


T  108  0 
U0.5 


ti  a 


Clear  widths  under  spans 
at  low-water  mark. 


Feet 
16.5 
ir,  :, 
16.  r. 

16.5 
16.5 


16  5 
16.5 


z  a 

• 

X 

Total. 

e   i_; 

9 

"5  >  ^ 

«M 

j:  c  a 

«» 

i< 

o 

Feet. 

Feet. 

Ftet. 

240 

170 

410 

3].'. 

15»0 

.M>5 

15<> 

115 

2<;.'i 

I8r» 

125 

310 

190 

520 

710 

350 
2»0 


220 
320 


.'.70 
610 


•The  piers  of  the  Marshall  Avtnue  Bridyt-  are  u<»t  v»  t  rotmnt-iu  ed 
£ndge  are  nearly  completed.  )  Chur  hvi^bt  uudtr  crown  of 


r})»)«*»A  (tt  the  FraukUu  A\%uufe 
iron  arch. 
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The  area  of  drainage  basic  tributary  to  the  Mississippi  Elver  at  Saint 
Paul  ifl  about  35,000  square  miles,  of  which  16,000  square  miles  apper- 
tain to  the  basin  of  the  Minnesota  Eiver.  The  area  tributary  to  the 
Mississippi  at  the  Falls  of  St.  Anthony  is,  therefore,  about  19,600  ^uare 
miles,  the  area  supplying  the  river  between  the  falls  and  Fort  Snelling 
being  so  small  in  comparison  with  the  figures  just  given  that,  for  the 
purposes  of  this  report,  it  may  be  neglected. 

The  stage  of  water  at  Saint  Paul  is  thus  dependent  upon  the  stages 
of  two  streams  with  drainage  basins  of  nearly  equal  areas,  though  not 
possessing  over  their  areas  equal  average  annual  precipitation.  The 
open,  cultivated,  and  less-timbered  basin  of  the  Minnesota  is  more  sub- 
ject  to  violent  freshets,  followed  by  prolonged  periods  of  extreme  low 
watier  in  its  streams,  than  is  the  basin  of  the  Mississippi  above  Minne- 
apolis, with  its  as  yet  largely  timbered  areas  and  large  lakes.  The 
greatest  flood  volume  at  the  mouth  of  the  Minnesota  is  probably  not 
less  than  150,000  cubic  feet  per  second,  while  the  flood  volume  of  the 
Mississippi  at  the  Falls  of  St.  Anthony,  from  an  area  but  23  per  cent 
greater  than  that  of  the  Minnesota,  is  estimated  at  50,000  cubic  feet 
per  second,  though  it  is  probable  that  the  flood  volume  of  1850  largely 
exceeded  that  figure. 

The  low-water  vdlume  of  the  Minnesota  River,  at  its  mouth,  averages 
700  cubic  feet  per  second.  In  1886  it  fell  at  9ne  time  to  470  cubic  feet. 
The  low-water  volume  of  the  Mississippi  at  the  Falls  of  St.  Anthony 
rarely  falls  below  4,000  cubic  feet  per  second.  These  refer  to  measured 
volumes  when  the  streams  are  open.  The  winter  volume  at  the  falls 
was,  upon  one  occasion,  found  to  be  2,300  cubic  feet  per  second. 

The  lowest  water  at  Saint  Paul  (when  the  river  is  not  frozen  over)  of 
which  we  have  any  record,  is  that  of  1864.  The  average  annual  precip- 
itation (rain  and  melted  snow)  at  Saint  Paul,  from  observations  cover- 
ing thirteen  years,  is  30  inches.  In  1863  the  total  precipitation  wa« 
15.67  inches :  in  186  i,  but  14.74  inches ;  or,  the  total  for  the  two  consec- 
utive years  but  one-half  an  inch  more  than  the  average  precipitation 
for  one  year.  From  comparison  of  measurements  of  tho  volumes  of 
river  discharge  at  Saint  Paul,  at  different  readings  of  the  gauge  during 
low-water  stages,  it  is  most  probable  that  the  lowest-water  volume  of 
1864,  at  Saint  Paul,  was  considerably  less  than  3,000  cubic  feet  per 
second. 

From  a  number  of  measurements  of  the  river  volume  passing  Saint 
Paul  at  a  2-foot  stage  on  the  United  States  Signal  Service  gauge,  the 
average  volume  at  that  stage  is  taken  as  5,200  cubic  feet  per  second, 
in  which  is  included  the  average  low-water  contribution  of  the  Minne- 
sota River.  A  2-foot  stage  on  the  United  States  Signal  Service  gauge 
is  here  taken  as  ordinarily  low  water,  and  as  at  such  stage  the  volume 
of  the  Minnesota  has  generally  averaged  less  than  1,000  cubic  feet  per 
second,  we  have  in  the  Mississippi,  above  Fort  Snelling,  a  volume  some- 
what in  excess  of  4,000  cubic  feet  per  second  to  consider  in  projecting 
any  plan  for  improvement  at  ordinarily  low-water  stage. 

During  the  progress  of  the  recent  survey  a  gauge-rod  was  established 
at  the  Northern  Pacific  Railroad  Bridge  below  the  falls.  This  gauge  was 
read  daily,  and  its  readings  compared  with  those  of  the  Signal  Service 
gauge  at  Saint  Paul.  Although  the  operations  of  the  mills  at  Minne 
apolis  caused  frequent  fluctuation  of  water-surface  at  the  upper  gauge, 
a  close  agreement  in  the  readings  of  the  two  gauges,  allowing  for  dis- 
tance, was  observed.  This  was  doubtless  due  to  the  Minnesota  River 
remaining  at  a  very  low  and  almost  unvarying  stage  during  the  season. 
The  soundingSf  therefore,  taken  during  the  season,  are  of  particular 
ralao. 
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The  operations  of  the  four  reservoir  dams  at  the  headwaters  of  the 
Mississippi  River  have,  tor  the  greater  part  of  the  dry  seasons  of  1885, 
1886,  and  lb87,  undoubtedly  maintained  the  stage  of  the  river  at  Saint 
Paul  from  1  foot  to  IJ  feet  higher  than  would  have  been  the  case  had 
they  not  been  built  and' operated.  These  reservoirs,  if  maintained  and 
operated  in  the  interest  of  steam-boat  navigation,  for  which  purpose  they 
were  created,  cp<n  undoubtedly  be  depended  upon  to  prevent  the  river 
at  Saint  Paul  from  again  falling  during  the  season  of  navigation  to  as  low 
a  point  as  it  did  in  1864. 

Floods  from  the  Minnesota  River  aft'ect  the  stage  of  the  Mississippi 
River  for  6  to  8  miles  above  Fort  Snelliug. 

Improvement  of  the  navigation  of  the  Mississippi  between  Saint  Paul 
and  St.  Anthony's  Falls  has  never,  as  yet,  been  considered  by  Con- 
gress, excepting  for  that  portion  or  the  river  at  and  above  Meeker's 
Island. 

An  act  of  Congress  approved  July  23,  1868,  granted  200,000  acres  of 
land  to  the  State  of  Minnesota  to  aiil  in  constructing  a  lock  and  dam  at 
Meeker's  Island.  By  act  approved  March  3,  1873,  Congress  appropri- 
ated the  sum  of  t25,0(X)  for  construction  of  this  proposed  lock  and  dam, 
with  the  proviso — 

That  all  righU  and  claims  in  and  to  the  laud  graut  made  to  the  State  of  Minnesota 
for  the  above  work  by  act  approved  July  2:},  IStW,  shall  be  fully  relinquished  to  the 
United  States  before  any  of  this  appropriation  is  expended. 

As  no  relinquishment  to  the  United  States  has  been  made,  the  appro- 
jiriation  of  $25,000  remains  unexpended. 

An  estimate  of  the  cost  of  this  proposed  lock  and  dam,  rendered  in 
1874,  but  based  upon  limited  information  as  to  the  nature  of  foundation 
to  build  upon,  placed  it  at  $922,121.46.  The  lock-chamber  was  to  be  300 
feet  long  by  80  feet  wide,  and  the  work  was  pnly  calculated  for  locking 
at  ordinarily  low-water  stage.  The  object  of  the  work  was  the  exten- 
sion of  navigation  to  the  old  steam-boat  landings  at  Minneapolis,  below 
the  present  Washington  Avenue  Bridge  ;  but  a  single  lock  at  Meeker's 
Island  would  not  prove  suflBcient,  for,  in  order  that  steamers  with  large 
barges  from  the  lower  river  may  reach  the  site  of  the  proposed  lock  at 
low-water  stage,  the  river  must  be  improved  up  to  the  site  of  the  lock. 

According  to  the  best  ibformation  I  am  able  to  obtain,  large  steam- 
ers of  350  to  700  tons  carrying  capacity  made  frequent  trips  to  Saint 
Anthony  and  Minneapolis  before  those  places,  now  forming  the  city  of 
Minneapolis,  were  connected  by  railroad  with  Saint  Paul.  Those  steam- 
ers made  their  trips  during  ordinarily  high  water  (not  during  floods), 
sometimes  towing  large  loaded  barges,  in  which  case  they  were  obliged 
to  nse  a  line  in  order  to  make  the  ascent  of  the  rapids  above  Meeker's 
Island.  Most  of  the  freight  was  left  at  Cheever's  Lauding,  on  the  left 
bank  of  the  river  and  about  one-third  of  a  mile  below  the  present 
Washington  Avenue  Bridge.  There  is  another  landing  on  the  right 
bank,  referred  to  in  Table  No.  1,  accompanying  this  report,  as  the  Upper 
Landing,  and  about  900  feet  below  the  Washington  Avenue  Bridge, 
which  was  occasionally  reached  by  steamers  during  high  water  5  and 
still  another  on- the  left  bank,  about  2,400  feet  above  the  same  bridge, 
which  was  reached  a  few  times  by  steamers  with  the  aid  of  a  line. 

There  was  also  a  landing  at  the  foot  of  Meeker's  Island,  where  boats 
were  unloaded  in  case  they  failed  to  ascend  the  rapids. 

During  moderately  low  water,  small  steamers,  without  barges,  have 
reached  the  landings  below  the  Washington  Avenue  Bridge. 

Capt  John  C.  Reno,  of  Minueai)olis,  in  a  letter  dated  October  2, 1885, 
and  addressed  to  the  State  river  commission,  reports  fifty-two  arrivals 
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of  Steamers  at  the  Minneapolis  landings  in  1857,  delivering  over  12,000 
tons  of  miscellaneous  freight. 

At  present  steamers  rarely  ascend  the  Mississippi  above  the  head  of 
Pike  Island,  a  small  excursion  steamer  excepted,  which  makes  trips  to 
Minnehaha  Landing,  at  the  mouth  of  Minnehaha  Greek,  during  favor- 
able stages  of  water. 

The  Mississippi  Elver  from  the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha  Railway  Bridge  to  the  landing  below  the  Washington  Avenue 
Bridge,  Minneapolis,  can  be  improved  by  dredging  the  sand  and  gravel 
bars,  contraction  of  the  low-water  channel  below  Meeker's  Island  by 
means  of  wing-dams  and  dams  to  close  secondary  channels,  and  by  the 
removal  of  bowlders  and  rock  from  the  main  channel,  to  admit  of  steam- 
ers of  moderate  draught  reaching  the  landings  when  the  water  on  the 
rapids  is  at  a  stage  of  3  feet  and  upwards  above  low  water.  If  the  steam- 
ers tow  barges  a  line  will  be  needed,  more  or  less,  for  warping  over  the 
rapids.  Such  improvement,  while  of  some  benefit  to  navigation,  will 
not  meet  the  demands  of  an  extensive  river  traffic  between  Minneapo- 
lis and  lower  river  ports.  The  cost  of  such  improvement  will  be,  ap- 
proximately, as  follows: 

Removal,  hj  dredginc,  of  40,000  cnbic  yards  gravel  and  sand,  at  30  cents §liJ,  000 

Removal  of '^^O, 000  cubic  yards  hard  material,  as  ffravel,  small  bowlders,  and 

broken  rock,  in  order  to  widen  and  deepen  the  channel  at  the  rapids,  at  S3.  60, 000 
Removal  of  .'3,000  cubic  yards  large  bowlders,  mostly  from  channel  at  the 

ranids,  at  $6 24,000 

10,000  linear  feet  dams  and  revetment,  at  |5 50,000 

Total 146,000 

An  improvement  to  meet  the  demands  of  an  extensive  river  traffic, 
by  providing  for  the  passage  at  low  as  well  as  high  stages  of  the  river 
of  steamers  with  barges  drawing  4  feet  of  water,  can  be  effected  by 
the  removal  of  shoals  and  contraction  of  the  channel  by  means  of  wing 
and  closing  dams  to  a  point  2,400  feet  above  the  mouth  of  Minnehaha 
Creek ;  thence  to  the  Minneapolis  landings,  by  means  of  locks  and  dams 
to  overcome  the  strong  current  existing  in  the  Mississipni  above  the 
mouth  of  the  creek.  To  carry  the  improvement  to  the  lanaing  just  be- 
low Washington  Avenue  Bridge  will  require  two  locks  and  dams  of  lifts, 
and  located  as  follows: 

Lock  and  dam  No.  i,  of  9J  feet  lift,  about  2,400  feet  above  the  mouth 
of  Minnehaha  Creek. 

Lock  and  dam  ^o.  2,  of  15^  feet  lift,  at  a  point  2  miles  and  4,510  feet 
above  Lock  No.  1,  or  1,100  feet  below  Meeker's  Island. 

Should  the  site  for  No.  2  prove,  after  further  examinations  and  bor- 
ings, unfavorable  for  a  lock  of  15}  feet  lift.  Lock  No.  1  may  possibly  be 
made  for  a  15^-foot  lift,  and  Lock  No.  2  for  a  O^-foot  lift,  and  located  at 
the  line  A-B,  about  400  feet  above  the  head  of  Meeker's  Island.  (See 
Tracings  Nos.  2  and  3,  herewith.) 

Should  it  be  desired  to  extend  the  slackwater  improvement  to  the 
Tenth  Avenue  Bridge,  Minneapolis,  a  third  lock  and  dam,  of  13  feet  lift, 
will  be  required  at  a  point  about  500  feet  below  the  Washington  Avenue 
Bridge;  or,  should  this  prove  unfavorable,  the  lock  and  dam  may  be 
located  further  down-stream  at  the  line  C-D.    (See  Tracing  No.  3.) 

If  navigation  is  to  be  carried  above  the  Washington  Avenue  Bridge, 
that  bridge  and  the  Northern  Pacific  Kailroad  Bridge  immediately  above 
it  must  be  provided  with  draws. 

Before  the  construction  of  locks  is  commenced  a  survey  in  detail,  in- 
cluding numerous  borings,  must  be  made  at  each  of  the  above-named 
sites. 
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The  locks  must  be  of  capacity  to  admit  of  tlie  passajj^e  of  steamers 
with  barge«  of  the  size  that  now  ^o  through  the  locks  of  the  I)cs  Moiues 
Rapids  CaiiaL     The  lock  chambers  should  not  be  less  than  80  feet  in 
width  and  360  feet  in  length  between  centers  of  quoin  posts.    The  locks 
should  be  furnished  with  upper-guard  gates,  and  the  lock-walls  should 
be  carried  up  to  at  least  3  feet  above  the  highest  watermark  Jind  pro- 
portioned so  as  to  admit  of  the  locks  being  operated  at  all  stages  of  the 
river.    The  locks  should  be  lighted  by  the  electric  light  and  the  gates 
and  wickets  operated  bj'  machinery,  for  all  of  which  the  power  of  the 
stream  may  be  utilized.     Each  dam  should  be  provided  with  a  sluice  or 
a  roll-way  to  admit  of  the  passage  of  saw-logs.    The  dams  may  be  built 
of  crib-work  filled  with  stone,  but  they  shonld  be  joined  into  masonry 
abutments  and  be  securely  founded  upon  the  bed  of  the  river,  and  be 
provided  with  aprons  on  their  down -stream  side  of  from  60  to  70  feet  in 
length  to  secure  the  dams  against  the  undermining  effects  of  Hoods. 

The  locks  should  be  of  masonry.  The  following  estimates  are  for 
timber-dams  as  described,  and  masonry  locks,  the  horizoutiil  dimensions 
of  the  locks  as  follows : 

Fret 

LeDgth  of  cbainber  between  centre«  of  quoin-posts IM)() 

VTuUhofchaniber i^i) 

DtHtance  from  center  of  quoin-post  of  upper  gate  to  center  of  (luoin-post  of  gu:inl 

gate 7i\ 

Length  of  head-bay  from  center  of  guard-gate  quoin-post i:U 

Length  of  tail-bay  from  center  of  lower-gate  (juoi  n-po.st 170 


f 


i 


Estimates  for  timber  dams  and  masonry  locks. 

For  a  lock  and  dam,  If)!  feet  lift : 

Lock Sir).l,0()0.7r> 

Dam *i*.>:i,77t».71 

Coffer-dam 4 H ,  hoO.  OU 


l/2-jr.,r377. 4r> 

Contingencies  of  engineering  and  superintendence,  10  per  cent . . . .         121,  (\>i7. 74 


Total 


I,:i4'j/2:;r».2() 


For  a  lock  and  dam,  13  feet  lift : 

Lock 

Dam , 

Coffer-dam 


.lr<,  ?-(M'.  00 

l,oi:{,  \oo.^ 
1U4,:U0.  OH 

Total 1,147,  410.  Dr. 


Contingencies  of  engineering  and  superintendence,  10  percent 


For  a  lock  and  dam,  9i  feet  lift  : 

Lock 

Dam 

Goffer-dam 


Contingencies  of  engineering  and  superintendence,  10  per  cent. - 
Total 


r.70/2:u.44 

tH),  44(1.  :t7 

4H,  SOO.  (H) 

HIH,  477.  Hi 

81,.s.l7.78 

1)00,  ;w:>.  r>i» 


Jn  the  foregoing  estimates  are  incliKleil  gates,  wickets,  niaeliinory, 
Jock- keepers'  dwellings,  engine-houses,  etc.     Conlingencies  are  large  in 
new  of  (liflBcnlt  foundations. 
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If  the  slackwater  navigation  is  to' 
at  Minueapolis,  the  lock  and  dam  of  13  feet  1ift'\v 
addition  to  the  foregoing,  increasing  the  cost  by  $: 
dam,  if  built,  will  cause  the  overflow  of  a  small  area  c 
side  of  the  river,  of  total  value  probably  not  exceedin 

It  has  been  urged  in  some  quarters,  against  the  esta 
water  navigation  below  Minneapolis,  that  the  sewag 
charged  into  the  stream  from  that  city  will  be  retained 
to  be  caused  by  the  dams  than  is  now  the  case  with  1 
to  the  detriment  of  the  health  of  the  community.  Tl 
be  overcome  by  the  discontinuance  of  the  practice  of 
ete,,  into  the  river. 

As  to  the  valueor  necessity  of  the  improvement  for\ 
estimates  are  made,  there  is,  at  present,  no  steamboat 
sequence  above  the  Saint  Paul  steam-boat  landings, 
that  an  improvement  will  be  utilized  for  transpoi 
freight  rates,  of  a  large  portion  of  the  Hour  manufactu 

The  lumber  moved  from  Minneapolis  is  almost  entii 
rail  to  the  Southwest,  West,  and  Northwest. 

*        STATISTICS,  MINNEAPOLIS,  MINNESOTA. 

Movement  of  wheat,  flour,  etc.,  at  Minneapolis  for  the  crop  yet 
1885: 
Receipts — 

Wheat 

riour , 

Millstuff 

Shipments — 

Wheat 

Flour 

MiUstuif 

Movement  of  wheat  and  flour  for  the  crop  year  ending  Septea 
Receipts — 

Wheat 

Flour - , 

Fthinments— 
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The  vearlv  manufactare  of  lumber  from  1870  to  1886,  both  inclusive, 
ranged  from  117,000,000  to  313,000,000  feet,  B.  M. 

The  manufactured  lumber  received  at  and  forwarded  from  Minneapo- 
lis for  the  ten  vears  ending  with  188G  has  ranged  as  follows :  Ileceived, 
10,773,000  to  67,970,000  feet,  B.  M.;  forwarded,  93,830,000  to  186,739,000 
fe^t,  B,  M. 

Miscellaneous  manufacturing  for  the  ten  years  ending  with  1885  has 
ranged  in  value  from  $4,000,000  to  28,000,000. 

Statistics  of  freight  received  at  and  forwarded  from  Saint  Paul  by 
river  are  not  given  in  this  report  for  the  reason  that  the  river  below 
^intPaul,  and  to  which  these  statistics  pertain,  is  already  under  im- 
provement by  the  Government,  besides  being  beyond  the  limits  of  the 
sanrey  here  reported  upon. 

The  following  are  added  in  conformity  to  the  requirements  of  section 
2  of  river  and  harbor  act  of  1866. 

The  portion  of  river  surveyed  \\(\s  within  the  collection  district  of  Minnesota.  The 
Ddare^t  port  of  entry  is  Duliilh,  Minn.,  at  which  port  the  revenue  collected  for  the 
fiacal  year  ending  Jane  30,  I6i>7,  was  $0,5:^7.80. 

The  nearest  Government  buildings  are  a  custom-house  and  post-office 
buildwig  at  Saint  Paul,  and  a  postotfice  building  at  Minneapolis. 
Betweeik  Saint  Paul  and  iMinneapolis  is  Fort  Snelling. 
With  this  report  are  three  tracings*  from  maps  of  thp  surveys,  upon 
which  are  indicated  approximate  locations  for  locks  and  dams. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  .Allen, 


The  Chief  of  Engineees,  U.  S.  A. 


Major  of  Engineers. 


Z  14. 


PRELIMINARY   EXAMINATION  OF   MINNESOTA   RIVER  WITH  A  VIEW  TO 

ITS  IMPROVEMENT  BY  LOCKS  AND  DAMS. 

Engineer  Office,  U.  S.  Army, 
Saint  Paul,  Minn.y  December  10,  1886. 

General:  I  have  the  honor  to 'submit  the  following  report  of  a  pre- 
liminary examination  of  the  Minnesota  River,  made  in  accordance  with 
sections  6  and  7  of  the  river  and  harbor  act  of  Congress  approved  Au- 
gust 5, 1886. 

The  Minnesota  River  was  examined  and  surveyed  more  or  less  from 
iteheadwaters  to  its  mouth  between  1866  and  1875.  The  survey  of  1874, 
made  to  determine  the  practicability  of  a  permanent  navigation  by 
means  of  locks  and  dams  in  the  bed  of  the  Stream,  and  also  by  means 
of  a  canal,  extended  from  the  mouth  of  the  river  to  South  llend,  a  dis- 
tance of  about  116  miles,  measured  along  the  cliannel.  South  Bend  is 
about  3  miles  above  Mankato.  An  improvement  by  means  of  locks  and 
BTOvable  dams  api)eared,  from  the  results  of  the  survey,  to  be  feasible, 
inovabie  dams  being  proposed  instead  of  fixed  dams,  on  account  of  the 
i«ary  freshets  to  which  the  valley  of  the  Minnesota  is  subject,  as  well 
as  on  account  of  the  movement  of  sand,  etc.,  in  the  bed  of  the  stream. 
An  improvement  by  locks  and  dams  for  the  portion  of  river  surveyed 
^is  then  estimated  to  cost  $14,309.58  per  mile,  as  against  at  least 

"  Omitted. 


1572     REPORT   OF   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

$36,305  per  mile  by  canal,  for  51  miles,  that  being  the  distance  betwe 
the  extreme  points  of  the  survey  measured  along  tbe  axis  of  the  valh 
and  the  figure  taken  as  a  factor  for  comparing  the  cost  of  tbe  two  met 
ods  considered. 

One  of  the  questions  then,  as  now,  was  whether  the  prospective  co 
merce  of  the  valley  of  tbe  Minnesota  wonld  warrant  such  an  outlay 
money  by  tbe  General  Government. 

Congress  at  different  times,  commencing  in  1867,  appropriates!  su 
of  money  for  improvement  of  this  stream,  tbe  total  of  the  appropnatit 
amounting  to  $107,500;  the  last  appropriation  for  tbis  purpose  bavi 
been  made  in  1878^    For  the  survey  of  1874  $10,000  were  appropriati 

Although  under  the  appropriation  for  improving  tbe  channels  lo 
stretches  of  river  were  cleared  of  obstructions  to  navigation,  advanta 
of  tbe  improvement  was  not  taken  to  put  boats  upon  tbe  stream, 
was  claimed,  bowever,  by  many  that,  were  the  improvements  extend 
by  the  construction  of  locks  and  dams,  steam-boata  and  barges  woi 
navigate  tbe  river  and  transport  the  products  of  the  valley,  and  U 
then  low  freight  rates  would  be  tlie  rule. 

In  order  toTitscertain,  so  far  as  was  practicable,  tbe  present  conditi 
of  things  in  tbe  valley  of  the  Minnesota,  Assistant  Engineer  F.  T.  Hao 
ton  reconuoitered  the  river  in  November  and  visited  most  of  tbe  pric 
pal  towns  along  its  banks.  Mr.  Hampton  encountered  severe  weati 
during  the  greater  part  of  his  trip  and  for  part  of  the  time  was  sue 
bound.  He  visited  Le  Sueur,  Mankato,  li<.^dwood  Falls,  Granite  Fal 
Montevideo,  Ortonville,  Big  Stone  City,  andChaskain  the  order  nam< 

Above  Mankato  no  general  interest  seemed  to  be  manifested  by  t 
residents  of  the  valley  in  any  improvement  of  tbe  river.  At  Manka 
however,  it  was  the  opposite.  Tbis  place  has  an  enterprising  popa 
tion  of  about  12,000;  its  wealtb  is  said  to  be  increasing  at  tbe  rate  of 
per  cent,  per  annum.    Of  Mankato  Mr.  Hampton  reports  as  follows: 

The  principal  industries  are  cement  works,  capacity  1,300  barrels  per  day;  sto 
quarries,  from  which  were  shipped  in  1885  2,000  car  loads  of  stone  ;  fire-brick  and  t 
factory,  7,000,000  firebrick  and  larj^o  quantities  of  sewer-pipe;  brick  yards,  10,000,( 
bricks ;  linseed-oil  mills,  70  barrels  of  oil  daily ;  and  several  tiour-niills,  saw-mil 
foundries,  and  machine-shops.  In  1885,  55,000,000  pounds  of  freight  were  reoeiv 
and  3-20,000,000  pounds  freight  were  shipped.  For  the  years  1883, 1884,  1885,  the  val 
of  the  home-manufactured  aud  imported  goods  sold  was  $5,200,000.  Producing 
many  articles  that  can  bear  only  cueap  transportation,  the  people  of  Mankato  n 
urally  look  to  the  river  as  a  guaranty  against  onerous  railroad  rat-es.  Yet  I  hei 
here  expressions  of  doubt  that,  even  with  improved  navigation,  some  roercbantsfl 
manufacturers  would  avail  themselveH  of  wator  transportation  duri ng  the  boatj 
season  on  account  of  the  policy  of  railroads  to  increase  the  winter  tariff  to  make 
for  loss  of  trade  during  the  navigation  months. 

And  of  Le  Sueur,  20  miles  by  river  below  Mankato,  be  reiK)rts: 

At  Le  Sueur,  a  place  of  1,800  inhabitants,  I  fouLd  some  interest  manifested  in 
errand  by  the  few  manufacturers  there.  The  farming  population  around  the  pi 
knows  little  and  cares  little  for  the  matter  of  river  improvement.  The  trade  of 
place  is  on  a  stand,  if  not  a  decline,  on  account  of  the  springing  up  of  so  many  ot 
smaU  towns  on  the  railroads,  which  have  drawn  off  trade  from  Le  Sueur.  I  had 
attention  called  in  other  portions  of  the  valley  to  this  multiplication  of  shipp 
IHiints  at  the  expense  of  the  trade  of  older  towns. 

Le  Sueur  grinds  and  ships  about  350,000  bushels  of  wheat,  produced  on  an  area 
300  square  uiiles,  and  ships  about  1,000,000  pounds  of  pork.     These  articles  form 
bulk  of  its  shipping  trade.     The  rate  by  rail  from  Le  Sueur  to  Minneapolis  is  9  oe 
per  100  pounds  on  general  merchandice;  wheat,  6  rents  per  bushel. 

I  wjis  told  by  a  very  intelligent  man,  who  ha<l  lived  in  this  section  thirty  years,  tl 

before  the  days  of  railroads  he  had  ])aid  steam-boat*  1  cent  per  poand  freight  on  o 

from  Traverse  to  Judson,  a  distance  of  18  miles,  and  $8  as  passenger  fare  from  M 

neapoifsto  Mankato,  now  about  $2  by  rail.     I  also  learned  a  fact  which  has  an 

portant  bearing  on  this  subject*,  ia^xuivjia  living  within  3  miles  of  Le  Saenrw 
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kaiiliDg,  at  time  of  my  visit,  their  wheat  18  miles  ea.st  of  Le  Sneiir  to  another  rail- 
mad,  bec»n84*,  a.s  they  clainHMl,  of  tho  illiberal  ])rire8  ottered  by  the  Le  8iieur  mer- 
diaiitis.  Tliis  fact  would  show  how  indepenclout  the  nnineroiiKniilroa<lH  have  enabled 
frnueni  to  be  ;  and  it  niiist  ho  due  to  the  reason  that  rateHare  very  dill'erent  on  com- 
peting roads,  otherwise  the  mercbsnits  of  Le  Sueur  would  not  permit  their  trade  to 
depart  from  tbem.  , 

It  was  difficult  to  obtain  reliable  statistics  of  tbe  valley  from  which 
to  draw  cooclusions  as  to  the  public  benefit  to  be  derived  from  an  im- 
provement of  the  river.  Those  supposed  to  be  in  positions  to  enable 
them  to  furnish  statistical  information  did  not  always  respond  to  appli- 
cations for  such  information.  Under  the  head  of  statistics  Mr.  Hamp- 
ton reports  as  follows : 

In  the  matter  of  commercial  statistics  for  prenent  year  I  could  obtain  little  informa- 
tion that  waij  satisfactory  ;  it  was  mostly  conjecture.  I  therefore  present  some  fig- 
ures for  the  year  18H5,  taken  from  the  report  of  the  State  commissioner  of  statistics. 

Tbe  qnestion  as  to  how  much  territory  would  be  tributary  to  the  river  if  improved 
from  its  mouth  to  Ortonville  is  ditBcult  to  answer,  considering  the  numerous  rail- 
roads occupying  the  country  and  more  building  and  projt"cted.  Wo  will  suppose  a 
strip  50  miles  wide  and  extending  the  whole  length  of  tlr.^  valley  to  contribute  it« 
trade  to  the  river— and  this  was  the  opinion  of  the  businessmen  of  Mankato  with 
vIkkh  I  talked — the  statistics  of  the  following  counties  would  then  give  some  idea 
of  the  products  of  thm  territory. 

Total  area,  11,400  square  miles.  Population  at  end  of  1885, 185,000.  Cultivated 
utA,  2,000  sqoare  miles. 

There  were  raisecl  on  this  area  in  1885,  9,.'>95,000  bushels  whc.it,  3,:<0r»,000  bushels 
ewn,  6,810,000  bushels  oats,  4,588,000  bushels  barley,  3<i0,iii>5  bushels  llaxseed, 
190,000  head  of  stock. 

These  fignrea  may  be  increased  10  to  12  per  cent,  for  the  year  188(5. 

Asto  how  mncb  of  these  products  would  go  out  by  river  if  it  were  navigable  and 
bwtuacb  freight  would  go  into  the  valley  by  the  same  means  is  only  speculative. 

Some  of  the  grain  would  not  move  to  market  probably  till  late  in  the  season,  when 
tevigatioD  would  be  close<l,  and  much  of  the  general  merchandise  would  goiutotho 
ralley  by  rail  on  account  of  despatch  and  certainty  of  delivery. 

In  connection  with  this  question  of  river  transportation  the  growth  of  railroad 
Toes  in  the  Minnesota  Valley  deserves  attention. 

At  the  time  of  General  Warren's  survey,  in  1H<U5,  the  only  line  of  railroad  constructed 
iBd  in  operation  west  of  Minneapolis  was  the  Saint  Paul  and  Pacific  Railroad  (now 
tbeSaiot  Pani,  Minneapolis  and  Manitoba  Railway),  terminating  at  8aint  Cloud,  73 
iiilesfrom  Saint  Paul.  To-<lay  there  are  within  the  basin  of  tlie  Miniu'sota  River 
ilone,  not  counting  other  parts  of  the  State,  1,000  miles  of  railroad  in  operation,  run- 
fiiDg  mostly  easterly  and  westerly,  the  lines  which  the  development  of  the  Northwest 
has  followed.  The  time  is  now  at  hand  when  the  construction  of  railroads  on  north- 
trly  and  southerly  lines  across  the  Minnesota  Valley  must  begin.  These  lines  are  de- 
minded  by  the  rapidly  increuxsing  populations  of  Iowa  and  Minnesota  and  by  the  in- 
crease in  the  consumption  of  Iowa  coal  in  the  Minnesota  Valley. 

For  the  twelve  years  from  1873  to  1885,  inclusive,  the  average  rate  of  tarifTper  ton 
per  mile  receivecl  by  the  three  principal  roads  of  the  State — Chicago,  Milwaukee  and 
^nt  Pan],  Chicago  and  Northwestern,  and  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha — was,  according  to  the  report  of  the  railroad  commissioners  of  Minnesota 
for  l>^,  as  follows : 


\ 


Year. 


Ciiitrt. 


fern. 

'i 


Year. 


1 

2.45 

2.51 

2.10 

1.7a 

1.95 

1.74  1 

1879. 
1880. 
1.-81. 
18c2. 
188.3. 
1885. 


Cents. 


1.58 
1.57 
1.  52 
1.70 
1.43 
1.20 
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to  improve  the  Minnesota  Kiver  above  Maukato,  nor  uo  the  ] 
as  I  could  learn. 

As  for  the  stretch  of  river  between  its  month  and  Mankato. 
£Yer  be  nsed  for  the  transportation  of  generalmerchandise,  sucu 
furniture,  etc.,  no  matter  how  improved.  It  would  l>e  ntilizei 
tiou  of  crude  articles,  like  ccmeiit,  lime,  brick,  lumber,  stone 
view  of  the  future  development  of  the  manufactnring  interests 
make  an  expenditure  to  ascertain  delinitely  the  best  method  a 
igable  this  section  of  the  stream. 

Whatever  method  is  adopted,  the  masonry  foundations  wil 
sive,  to  withstand  the  floods  that  will  submerge  them.  Sinc» 
Colonel  Farquhar's  surveys  were  made  lauds  have  become  val 
overflow,  if  slackwater  is  adopted,  ma^'  form  a  large  item  of  cc 
ments,  bridges,  trestles,  highway  bridges,  and  other  works  1 
would  more  or  less  have  to l>e  considered  in  any  plan  of  impr< 
believe  it  would  be  advisable,  if  any  new  estimales  are  made, 
tirely  new  survey. 

From  consideration  of  all  the  facts  that  I  have  li 
I  am  of  opinion  that  the  Minnesota  Eiver,  from  its 
is  worthy  of  improvement  by  the  General  Governi 
practicability  and  cost  of  the  same  should  be  deteri 
vey,  the  cost  of  which  and  the  preparation  of  maj 
and  estimates  I  place  at  $7,000. 

With  this  report  is  a  sketch  showing  most  of  tl 
posed  railroad  lines  in  northern  Minnesota. 

Very  respectfully,  your  obedient  servant, 

Cha 
M 

Brig.  Gen.  James  C.  Duane, 

Ohief  of  UngineerSj  U.  8.  A. 


SURVEY  OF  MINNESOTA  RIVER  WITH  A  VIEW  TO 

BY  LOCKS  AND  DAMS. 
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of  discharge,  location  of  bars  and  bridges,  and  a  carefully  checked  line 
of  levels  from  south  bend,  3.3  miles  by  river  above  Mankato,  to  the 
moatli  of  the  river,  a  distance,  measured  along  the  channel,  of  118.6 
mUea,  and  along  the  axis  of  the  valley  of  SO  miles,  the  difference  be- 
tween the  two  measurements  being  due  to  the  windings  of  the  river. 
The  line  of  levels  was  connected  with  the  zero  of  the  gauge  on  the  pier  of 
the  Wabasha  Street  Bridge  at  Saint  Paul.    Elevations  of  the  low- water 
surface  were  taken  at  intervals,  and  also  those  of  reliable  high-water 
marks  of  1881,  wherever  they  could  be  found,  the  flood  of  that  year 
being  Uie  highest,  within  the  limits  of  the  sur\^y,  of  which  there  was  any 
reconi.    Tlie  efiTect  at  Saint  Paul  of  that  flood  is  described  in  the  report 
of  the  Chief  of  Engineers  for  1881,  Appendix  W,  part  2,  pages  1754-1756. 
Bench-marks  were  also  established  at  convenient  points  for  future 
reference.     The  stage  of  the  river  above  Little  Rapids  during  the 
toe  of  the  survey  was   the  lowest  of  which   there  was  any  record. 
Below  Little  Rapids  the  stream  is  attected  by  the  stage  of  the  Mis- 
siRsippi,  the  Minnesota  uniting  with  the  Mississippi  at  Saint  Paul. 
The  stage  of  the  stream,  however,  below  Little  Rapids  was  the  lowest 
kDOwn,  excepting  the  stage,  perhaps,  of  August,  1886,  a  measurement 
taken  at  the  mouth  of  the  river  about  the  nnddle  of  that  month  showing 
a  volume  of  discharge  of  but  470  cubic  feet  per  second.    1  personally 
examined  the  river  at  different  points,  in  June,  July,  and  August.    The 
surveying  party  was  in  immediate  charge  of  Mr.  A.  O.  Powell,  assistant 
engineer,  to  whom  I  am  indebted  for  conscientious  and  valuable  work 
ioleld  and  office.    Tbe  amount  of  funds  at  command  did  not  admit  of 
making  borings  at  the  additional  sites  for  locks  and  dams  suggested 
daring  the  survey,  or  of  making  drawings  of  plans  for  improvement. 
The  Minnesota  River  is  subject  to  heavy  floods,  followed  by  long  pe- 
riods of  low  water.     The  banks  (bottom  lands)  are  generally  steep, 
hsing  from  10  to  20  feet  above  low- water  surface,  and  comi)osed  of  sand 
and  alluvium,  the  former  predominating  as  the  stream  is  ascended  and 
easily  moved  by  the  current.    After  floods  the  caving  banks  contribute 
trees  in  abundance,  which  eventually  form  snags,  while  the  material 
firom  the  banks  adds  to  the  bars,  which,  at  low- water  stage,  render  long 
stretches  of  the  stream  impassable  to  steamers>    The  snags  are,  at  all 
stages,  formidable  obstructions  to  navigation.    The  width  of  the  stream 
at  low  water,  within  the  limits  of  the  survey,  averages  200  to  250  feet. 
At  times  of  great  floods  the  valley  is  submerged,  more  or  less,  from  bluflf 
to  bloff,  the  average  width  between  bluffs  being  about  1  mile.    The 
bottom-lands  bordering  the  river  are  generally  timbered.    The  average 
low-water  volame  of  the  Minnesota,  at  its  mouth,  is  800  cubic  feet  per 
second.    A  gauging  of  the  river  at  Mankato,  July  10,  1887,  gave  282.7 
coWc/feet  per  second.    A  gauging  at  Little  Rapids,  August  20,  gave 
W.6  cubic  feetfj  and  one  at  the  mouth,  August  15,  gave  502.7  cubic  feet. 
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Following  is  a  table  of  distances,  slopes,  and  ruling  depths  at  low 
water : 


• 

Locality.                       , 

Distance 
above 

mouth    of 

river  (f<H»t 

of  Pike 

Island). 

Elevation  of 
water-sur- 
face above 
that   of 
mouth    of 
river  at  low 
water  and 
when  Sig- 
nal Service 
gauge    at 
Saint  Paul 
roads  1.5. 

RnUng 
deptu  be- 
tween e4ich 
locality  aud 
the  preced- 
ing one  at 
low  water. 

Difference 

in  elevation 

between 

high  and 

low  water. 

Low-water 

volome 

(1887). 

Foot  of  Pike  Island 

0. 

1.7 
12.3 

Feei. 

FeeL 

Feet. 

Oubieftet 
per  second. 

Railro«ul  l)ridge  l>etween  Fort  Snelling 
aud  Mendota 

0.075 
0.915 

2.0 
6.8 
3.0 
5.0 
2.5 

1          2.5 

0.9 

2.3 

3.0 

1.7 

1.0 

0.9 

0.9 

0.7 

0.7 

0.5 

0.6 

0.75 

3.2 

502.7 

Credit  River  Kar 

On  Credit  River  Bar 

Shakopce 

25.9 
30.3 

32.7 

1.152 

1.315 

*  5  1.507 

{2.974 

Chaska 

Carver 

2&660 

On  Carver  Bar 

Little  Rapids  t 

36.9 

41.2 

42.8 

51.7 

59.6 

72.6 

81.5 

89.9 

»7.2 

115.3 

117.1 

118.6 

*  C  3.  O.'^O 

{4.01^ 
5. 095 

5.150 

9.072 

12. 939 

22. 515 

28.  SI.*-. 

35.415 

42.908 

64.8l5 

69.496 

69.  515 

309.6 

Jordan  Ferry 

Bevin's  Creek 

Belle  PLiine 

Blakelv 

Henderson 

26.7 

L©  Sueur 

Ottawa 

Saint  Peter 

23.6 
24.9 

Hankato 

2817 

Mouth  of  Blue  Earth  River 

South  Bend 

*Tho  difference  between  these  elevations  is  the  fall  over  the  obstraction. 

^During  low  water  the  river  at  Little  Rapids  abruptly  falls  1.856  feet  over  a  ledge  of  hard  sand-rook, 
forming  a  complete  obstruction  to  steam- boats. 


Table  of  exialittg  bridges  all  with  draw-spam. 


Na 


1 
2 
3 

4 

5 
6 

'7 
8 
9 

10 


Name  of  bridge. 


ChioaKo,  Milwaukee  and  Saint  Paul  Railway 

Shakopee  Highway 

Chicago,  Milwaukee  and  Saint  Paul  Railway 


Minneapolis  and  Saiut  Louis  Railway. 

Btjlle  Plaine  lli^iiway  

Ileuderaon  Hi<;liway 

Le  Suc'ur  Iliirh  w.iy 

Saint  Peter  lli<ihuay 

Cliicago  aud  Norili western  Railway  .. 
Mankato  Highway 


Location. 


Fort  Snelling 

Shakopee 

Between  Shakopee  and 
Chaska. 

Carver 

Belle  Plaine 

Henderson 

Le  Sueur 

Saint  Peter 

..do 

Mankato 


^t 

•a 

55 

Sfe 

■•a 

b5 

i5 

^.§ 

K 

acS 

-s  ^ 

Slevatio] 
chord 
water. 

MS 

r 

Feet 

FeeU 

27.4 

27.75 

35.5 



32.5 

J4.7 

34  5 

26.5 

28.7 

29.0 

28.5 

3a  75 

23.6 

26.5 

2&0 

Fe^ 
102.8 
87.25 
96.35 

114.5 
109.0 
123.0 

97.0 
113.0 
100.0 

8S.0 


n. 
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A  report  of  a  preliminary  examination  of  tlie  Minnesota  River  was 
made  in  1867,  by  General  G.  K.  Warren,  in  which  the  cost  of  an  im- 
provement to  secure  4  feet  of  depth  from  the  mouth  to  the  Yellow  Medi- 
cine, 121.7  miles  above  Mankato,  by  means  of  locks  and  dams,  was  esti- 
mated at  $775,000.  A  very  full  report  upon  the  physical  features  of  the 
valley  was  also  mnde  by  the  same  officers  in  1874.  It  is  i)rinted  in  the 
Annual  Report  of  the  Chief  of  Eng^ineers  for  1875,  Part  I,  pages 
381-416. 

In  this  report.  General  Warren  largely  increased  the  estimate  of 
probable  cost  of  improvement  from  Little  Uapids  to  the  mouth  of  the 
river  over  the  estimate  for  the  same  in  1867.  The  report  was  adverse 
to  the  building  of  locks  and  dams  in  the  bed  of  the  stream,  for  the 
reason  that  the  bed  would  be  apt  to  till  up  more  or  less,  and  the  locks 
(nnless  provided  with  enormously  high  walls  and  guard-gates)also  silt  up 
more  or  less  during  heavy  floods.  The  report  suggested  a  preference  for 
a  canal,  if  an  improvement  were  undertaken,  though  it  would  prove  the 
more  costly  of  the  two  met  ho<ls.  A  survey  in  detail  of  the  river,  from  its 
month  to  South  Bend,  was  made  in  1874  by  Cokinel  Farqnhar,  from 
which  to  ascertain  the  feasibility  and  cost  of  improvement,  either  by 
means  of  locks  and  dams  in  the  bed  of  the  stream  or  by  means  of  a  canal 
with  locks.  The  report  of  this  survey  was  rendered  February  11, 1875. 
This  report  recommended  the  building  of  five  locks  and  dams  in  the 
bed  of  the  river,  the  lower  lock  and  dam  to  be  located  at  Little  Kapids 
and  the  others  between  that  point  and  Mankato,  at  a  probable  cost 
of  $699,28^3.5;3  and  the  removal  of  snags,  bringing  the  entire  esti- 
mated cost  up  to  1733,868.63.  The  cost  of  a  canal  along  the  valley 
from  the  Kapids  to  South  Bend  would  be,  as  the  report  stated,  not  less 
than  two  and  one-half  times  that  of  the  lociks  and  dams  proposed  for 
the  bed  of  the  stream.  The  details  of  the  estimates  are  given  on 
pages  362-364,  Keiwrt  of  the  Chief  of  Engineers  for  1875,  Part  I. 
The  lock-walls  not  to  extend  above  medium  high  water,  as  any  de- 
posit in  the  locks  during  extreme  high  water  could',  it  was  l)elieved, 
be  easily  removed  on  the  subsidence  of  the  freshets  by  sluicing  or 
scraping.  The  objections  urged  by  General  Warren  against  perma- 
nent dams  in  the  river  were  recognized  as  well  taken,  but  it  was  be- 
lieved that  the  difficulties  referred  to  could  be  overcome  by  the  use  of 
movable  dams,  which  could  be  easily  removed  (lowered)  on  any  sudden 
rise  of  the  river,  and  rei)lace<l  as  soon  as  the  river  subsided  below  the 
4-foot  stage.  The  successful  operation  of  movable  dams  upon  rivers 
in  France,  for  many  years  past,  and  in  our  own  country  of  late  years, 
places  the  question  of  their  utility  beyond  dispute;  an<l,  if  it  is  the  in- 
tention to  permanently  improve  the  navigation  of  tlie  Minnesota  Kiver, 
they  promise  better,  in  my  spinion,  than  Jiny  other  method  proposed,  a 
canal  excepted,  but  which  would  prove  very  (expensive. 

The  apprehension  of  increasing  the  heights  of  tioods  by  the  estab- 

lii^hment  of  permanent  dams  in  the  bed  of  the  stream  is  done  away 

«'ith  by  the  employment  of  movable  dams.    Upon  the  lowering  of  the 

dam  the  area  of  cross-section  of  the  stream  for  the  passage  of  tiood- 

water  will  be  but  a  little  less  than  the  area  before  building  the  lock, 

•hile  freshets  will  probably  wash  out  any  deposits  of  sand  or  other 

niaterial  made  while  the  dam  is  raised.    The  location  of  the  lirst,  or 

/over,  lock  and  dam  recommended  iu  the  Eeport  of  1875  was,  as  stilted, 

at  Little  Kapids.     But  at  such  a  stage  of  water  as  existed  below  the 

rapids  during  the  survey  of  1887  (about  3.940  feet  lower  than  the  stage 

of  1874),  boats  drawing  3  to  4  feet  could  not  cross  the  bars  between 


ruuuAKL.1!:  uuerr. 


Removal  of  407,500  cubic  yards  of  material  from  the  bars,  at  25 
age)  per  cubic  yard 

Constructioii  of  4,200  linear  feet  of  wiug-dams,  at  $5  per  linear 

Total 

There  are  deposits  of  slabs  and  edgings  in  tbe  be 
tweeri  Pike  Island  and  the  main  shore  which  have  floa 
saw-mills  at  Minneapolis,  and  probably  also  from  poi 
sippi  above  that  phice,  and  been  carried  into  the  M 
the  channel  between  the  head  of  Pike  Island  and  Fo 
current  sets  through  this  channel  according  to  the 
water  in  th6  two  rivers.  Average  width  of  this  chani 
dredging  would  prove  an  unsatisfactory  method  of  in 
count  of  the  liability  of  the  dredged  channels  to  fill 
In  addition,  it  would  lower  the  surface  of  the  reach  at 
sitating  an  increased  lift  of  lock  of  several  feet  at  Lit 

(2)  A  lock  and  movable  dam  of  about  7  feet  of  lif 
stage,  at  the  mouth  of  the  river,  near  the  foot  of  Pike 
the  bars  and  afford  4  feet  of  depth  to  Little  Ilapids,  i 
including  that  of  a  dam  to  close  the  channel  betweei 
Fort  Snelling,  of  $2{)0,000.  This  latter  plan  (No.  2)  c 
™y  judgment  as  in  every  way  better  than  plan  No.  1. 
1  is  only  inserted  here  in  order  to  show  that  it  has  i 
It  is  not  recommended.  The  results  of  the  recent  sur 
use  of  a  greater  number  of  locks  and  dams,  and  of  g< 
than  were  estimated  in  the  report  of  1875,  in  order  to 
of  overflow  of  lands  to  be  caused  by  the  dams  while  r 
lessen  the  chances,  if  any,  of  deleterious  effects  fron: 
ber,  brush,  etc.,  as  the  small  volume  of  discharge  of 
water  stages  will  cause  the  pools  above  the  dams  to  I 
at  times.  Following  is  a  table  showing  the  location,  ] 
(i-evised)  of  construction  of  and  probable  land  dams 
locks  of  masonry  and  movable  dams  recommended  in 
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IiOcatioiiB. 


1  .  Little  Rapida.  See  sheet 

No.2 

2  0269.    See  sheet  No.  3. 
I      5.1  miles  below  Hen- 

1      derson 

3  I  Q  240.  See  sheet  No.  4. 
4.6  miles  above  lie 
Sneur. 

4  I  Q  150l  See  nheet  No.  5. 
1.3  miles  above  Saint 
Peter 

5  1  B  «5.  S<^  sheet  No.  «. 
6.2  miles  below  Man- 
kato 


Total 


St 

©  > 

So 

|i 


yuun 

36.9 


67.5 

86.1 

98.5 

109.1 


Lift. 


Feet 
13.8 


14.1 

11.6 

12.0 

9.0 


Esti- 

mattHl 

cost. 


$212,160 
211,250 
188,050 
189,250 
170.  350 


Appruxiuiattt  land  damages. 


Overflowed. 


Acres. 


1,400 
630 
265 
600 
210 


3,  105 


*««. 1971,060       „,...,      ... —       .„.,  ..^ 

Add  e«tiniated  co«it  of  proposed  lock  and  dam  at  the  mouth  of  the  river,  and  dam  to  close 
the  Fort  Snelling  channel 


Valae. 

$35,000 
15,750 

6,625 
16,000 

5,250 


77, 625 


lojared. 


Acres. 


1,800 
760 
820 
200 
810 


3,890 


Valae. 

$27,000 

11,400 

12,300 

8,000 

4,650 


Total 
a^iprox- 
imate 
cost  of 
land 
dam- 
ages. 


58,  350 


$62,000 

27,160 

18.925 

18.000 

9.900 


135.  975 


Add  for  contingencies  10  per  cent . 
Total 


Tot«l 
estimated 

cost  of 
looks  and 
dams  and 
damages. 


$274,160 
»8,400 
206,976 
2$7,S50 
160,260 


1, 107, 036 
250,000 


1, 367,  a36 
135,703 


1,402,738 


Following  Is  a  table  sbowmg  the  location,  lift,  estimated  cost  of  con- 
Btraction  of ,  and  probable  laud  damages  from  tlie  ten  locks  of  masonry 
and  movable  dams  suggested  by  the  survey  of  1887  to  afford  a  4-foot 
navigation  at  low  water;  tbe  locks  to  be  of  the  same  horizontal  dimen- 
t^ionBand  walls  of  same  height  as  those  in  the  preceding  table,  lock 
^0. 1  excepted ;  the  walls  of  which  ^are  to  be  carried  to  a  height  of  5 
feet  above  the  surface  of  pool  to  be* created  by  the  dam. 


B& 


1 
2 
3 
4 
S 

e 

7 

« 


• 

Locality. 

Distance 

from  mouth 

of  river. 

Liftiu 
fect- 

Estimated 
cosL 

A  pproxiraate  land 
damages. 

Total 

estimated 

cost  of 

No.  of 
acres. 

Valno. 

locks  Mid 
dams  and 
damages. 

At  month 

HOm. 

7.0 
6.0 
8.3 
5.9 
8.0 
7.6 
7.0 
6.5 
7.5 
6.0 

$2.50.000 
149.  500 
1.56.  400 
144,  400 
\{y.\,  800 
1.V2,  KOO 
15:{.3(»0 
151.400 
l.'iS.  400 
14G,  600 

$250,000 
156,900 
157.880 
155,400 

153.800 

Little  Kapids 

36.9 

54.9 

67.5 

75.3 

86.1 

94.3 

101.8 

107.2 

112.2 

870 

74 

550 

$7,400 

1.480 

11,000 

3.3  miles  above  Belle  Plains* 

5.1  milea  below  Henderson ' 

2.7  miles  alx>vo  Henderson* 

4.6  miles  above  Le  Sneur* 

Iftmiles  Ih'Iow  Saint  Pi'tor* 

*.6  miles  above  Saint  Peter* 

^■I  miles  below  Maiikato'      

3J0 
780 
500 
670 
100 

6,400 
15,  OlM) 
10,  uoo 
13.400 

2.000 

159.  2O0 
16H,  900 
161.400 
IftH  KOO 

3.1  miles  below  Maukato 

148,600 

Total 

1.  G13.  600 

67,280 

1,680,880 
168,088 

Add    for   contingencies    10  per 
cent 

Total 

1,848,968 

y 

*  See  profile  sheets. 

In  computing  land  damages  all  lands  are  considered  as  affected  by 
^erflow  where  their  surfaces  are  4  feet  or  less  above  the  watersurfaces 
^  the  pools  to  be  produced  by  the  dams.  The  ascertaining  of  land 
^^ages  is,  at  best,  an  unsatisfactory  undertaking,  unless  in  the  form 
^^ndemnation  proceedings. 

j|reviou8  reports  upon  this  river  have  not,  so  far  as  I  know  of,  dealt 
^M  this  subject.    But  at  the  time  those  reports  were  made  laud  m 
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the  valley  of  the  Miunesota  had  not  attained  the  value  that  is  now  set 
upon  it.  Before  any  work  looking  to  an  inix)roveuieut  by  slackwater 
is  undertaken,  a  full  topographical  survey  should  be  made  of  the  valley 
within  the  limits  of  the  contemplated  improvement,  and  all  damages  to 
accrue  from  the  work  appraised  and  paid  for.  A  lock  and  dam  of  7 
feet  of  lift  at  the  mouth  of  the  river  would  flow  out  Little  Rapids  and 
carry  a  4-foot  navigation  up  to  Jordan  Ferry,  41.2  miles  above  the 
mouth,  provided  the  led^e  of  rock  at  the  rapids  were  excavated  to  a 
depth  of  2.3  feet.  But  this  would  require  a  lock  at  or  near  Jordan  Ferr>- ; 
in  fact,  it  would  not  reduce  the  number  of  locks  required  to  assure  nav- 
igation, at  low-water  stage,  to  Mankato,  and  the  result  of  locating  a 
lock  and  dam  at  the  ferry,  instead  of  at  the  rapids,  would  be  to  select 
a  location  with  an  uncertain  foundation  instead  of  one  with  a  ledge  of 
rock  to  build  upon. 

'  There  may  be  seasons  of  navigation  when  the  stage  of  water  will  be 
such  that  it  will  not  be  necessar^^  to  make  use  of  some  of  the  locks. 
In  that  case,  the  wiclkets  forming  the  dams  need  not  be  raised.  In 
arriving  at  the  lifts  of  dams  necessary,  the  swell  or  backwater  to  be 
produced  by  them  has  not  been  considered.  It  will  not,  probably,  ma- 
terially affect  the  estimates  here  given.  The  objection  to  low  lock- walls 
is  that  the  lock-chambers  may  silt  up  more  or  less  during  floods,  and 
that,  as  the  floods  subside,  drift-wood  may  lodge  on  toj)  of  the  walls 
and  gates.  The  silt  may  be  disposed  of  by  suitable  provision  for  flush- 
ing the  lock-chambers,  and  the  drift  be  warded  off  by  floating  booms. 
Some  slight  dredging  in  the  pools  and  in  the  lock-bays  may  be  r<^quired 
occasionally.  The  cost  of  the  foregoing  accessories  was  considered  in 
adding  the  item  of  10  per  cent,  for  contingencies. 

RECAPITULATION  QV  ESTIMATES. 

Approximate  cost  of  6  masonry  locks  and  movable  dams,  of  lifts  ranging 

from?  to  14.1  feet,  including  land  damages $1,492,738 

Add  for  removal  of  snags 35,000 

Total ,  l,527,r38 

Approximate  cost  of  10  masonry  locks  and  movable  dams,  of  lifts  rang- 
ing from  5.9  to  8.3  feet,  including  laud  damages 1,848,968 

Add  for  removal  of  snags 35,000 

Total 1,88J,968 

In  case  a  slackwater  improvement  should  be  undertaken,  the  first 
lock  and  dam  of  the  system  should  be  built  at  the  mouth  of  the  river, 
and  their  construction  should  precede  any  work  for  removal  of  snags. 
Large  numbers  of  snags  and  bowlders  and  some  rock  were  removed 
between  1867  and  1879  from  the  channels  of  the  Minnesota  River  below 
the  Yellow  Medicine,  at  a  total  cost  of  $107,500,*  the  greater  part  of  the 
work  having  been  done  below  Mankato.  But  snags  formed  again  after 
floods,  forming  obstructions  which,  added  to  the  difficulties  presented 
by  several  seasons  of  low  water,  were  sufficient  to  divert  steamers 
from  the  river  had  there  been  no  other  cause  to  force  them  off*.  Prior 
to  the  advent  of  railroads  in  the  valley  of  the  Minnesota  the  towns 
and  counties  adjacent  to  the  river  received  nearly  all  their  supplies  and 
shipped  their  products  by  boat.  It  is  reported  that,  in  1859, 103  steam- 
boats arrived  at  Mankato  from  Saint  Paul,  and  29  from  points  above 
Mankato.  In  1867,  when  the  railrotwl  was  under  construction  from  Saint 
Paul  to  points  in  the  Minnesota  Valley,  steam-boats  ran  regularly  from 
the  terminal  point  of  the  road  to  river  towns  above,  90  trips  being 

V/i  addition  to  this  amount  the  Bum  of  $10,000  was  expended  upon  the  survey  io 
JS74,  from  the  luoutli  to  South  Bend. 
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made  by  ooe  steamer  aloue.     Upon  completion  of  the  railroad  to  Man- 
kato,  in  1808,  most  of  the  steam-boats  were  taken  off  the  river  below 
that  place.     In  those  days  steamers  navigated  the  river  with  difficulty 
at  low- water  stages,  and  even  at  times  of  high  water  snags  presented 
great  obj^truction    to   navigation.    But  the  freighting  business   was 
profitable  even  then.    During  the  past  season  a  small  light-draught 
steamer  navigated  the  river  between   Saint  Paul  and  Little  Kapids, 
principally  engaged  in  carrying  wood.    Those  who  favor  the  improve- 
ment of  the  river  claim  that,  were  a  4-foot  depth  assured  throughout 
the  season  of  navigation  between  Saint  Paul  and  Mankato,  a  class  of 
medium-size  boats  with  barges  would  be  immediately  placed  upon  the 
river,  upon  which  the  products  of  the  valley  would  be  transported  at 
reduced  freight  rates  to  resale  from  competition  with  the  railroads,  ami 
that,  generally,  an  improved  river  would  regulate  freight  rates  during 
the  greater  part  of  the  year.     Mr.  S.  F.  Barney,  chairman  of  the  Man- 
kato Board  of  Trade  comuutteeoii  Minnesota  liiver  improvement,  esti- 
mates that  about  $3,500,000  worth  of  the  products  would  be  shipped  by 
river  were  it  made  navigable,  with  a  reduction  of  at  least  20  per  cent,  in 
freight  rates.     On  account  of  the  difliculty  in  obtaining  statistics  of  the 
commerce  of  the  valley  to  be  benelited  by  the  proposed  improvement,  I 
append  hereto  copies  of  letters  received,  and  marked  as  appendices  A, 
B,  C,  D,  E,  a«  follows : 

Copy  of  letter  from  S.  F.  Banicy,  cbairman  committee  on  MiUDeHota  River  improve- 
meut,  dated  October  3,  1887. 

Copy  of  letter  trom  W.  H.  Weibler,  Belle  Plaine,  dated  November  8,  1887. 

Copy  of  letter  from  Heiiry  J.  Dane,  poHtmastcr,  Le  Suenr,  dated  November  9,  1887. 

Copy  of  letter  dated  Noveuiber  16,  1887,  from  Cliarles  Jobii.son,  postmawt^jr  at 
Carver,  Minu.,  and  Messrs.  Frank  Waruer,  prosideiit  of  tbe  village  council,  A. 
Knoblanch,  banker,  and  A.  G.  Anderson,  state  senator. 

Copy  of  letter  dated  December  19,  1888,  from  H.  A.  Miller,  for  tbe  Board  of  Trade 
of  Saint  Peter,  Minn. 

The  following  are  added  in  conformity  to  the  requirements  of  section 
2  of  the  river  and  harbor  act  of  Congress,  approved  June  23, 1866: 

The  portion  of  river  surveyed  lii^  witblu  tbe  collection  district  of  Minnesota.  The 
nearest  port  of  entry  is  Dulutb,  Minn.,  at  wbicb  port  tbo  revenue  collected  for  tbe 
fiscal  year  ending  June  30,  1887.  wjis  ^),r>37.80. 

Tbe  nearest  Government  buildings  are:  A  custom-bouse  and  post-office  building, 
alsoan  Army  building,  at  Saint  Paul,  and  a  |)OMt-ollice  at  Minneapolis. 

Opposite  the  bead  of  Pike  Island  is  Fort  Suclliiig. 

Wththis  report  are  eight  tracings,  six  of  them  maps  showing  extent 
of  flowage  to  be  cause<l  by  the  five  dams  projected  in  1875,  and  two  of 
them  continuous  profiles  from  South  Bend  to  the  mouth  of  the  river. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 


The  Chiep  of  Engineers,  U.  S.  A. 


Major  of  Engineers, 


A. 

'^TTEROP  CHAIKMAN  OF  COMMITTKK  ON  MINNESOTA  RIVKK  IMPROVKMENT,  MANKATO 

boakd  ok  tkadk. 

Mankato  Hoard  of  Trapf., 

COMMITTKK  ON   MlNNKSOTA    KlVKR   LmpKOVKMKNT, 

Mankato f  Minn.j  October  31,  1887. 

Mr  Dear  Sir:  Within  you  will  find  tlio  result  of  my  endeavors  to  ascertain  the 
sUtifltics  Bonght  in  yonrs  of  Idth  iust. 

I  by  no  means  vouch  for  the  oorrectncss  of  the  fi^nros  f:^\  ven.  It  has  boon  oy.tTOVt\o\7 
difficult  to  get  any  Ggurea  from  tbe  countioa  other  than  Bluo  Eartli*    Mau^B^to  VivsA 


AgrieuUural  products  fir4H  ^tmt  1836  of  the  six  counties  horderinf, 
River  between  its  mouth  and  Manitmi9i^  a^i  ituiluding  Hennepin 


Prodnots. 


Wheat basheU. 

Oato do... 

Com do... 

Barley do... 

Kye do... 

Bnckwheat do... 

Potatoee do... 


Qoantity. 


4, 360, 007 

2,  721, 315 

2,308,666 

208,418 

21,587 

3,095 

542,192 


Prodacta. 


Sucar-cane  (airnp) . 

CiiTtWateil  hay 

Wild  hay 

Flaxseed 

Matter 

Wool 


The  six  counties  bordering  on  the  Minnesota  Eiver  between  its  mouth  ai 

eluding  Hennepin  and  Dakota. 


Name  of  oonnty. 


Amount  of 

land  in  each 

county. 


li 


Blue  East . 

Carver 

Le  Sueur . . 
NlcoUet... 

Scott 

Sibley..... 

Total 


Acres. 
475,582 
226.652 
284,490 
278,882 
219,344 
362.808 


1,847,764 


1.  Commerce  of  the  river  prior  to  the  advent  of  railroads  iu  its  va 
It  has  beeu  very  difficult  to  arrive  at  the  commerce  of  the  river 

ing  of  railroads.     I  have  been  aided  somewhat  by  statistics  taken 
the  '*  Maukato  Board  of  Trade  Reporto/'  which  has  assisted  in  es 
river  towns.    All  the  estimates  are  contiued  to  the  river  below  Ma 
ing  Hennepin  and  Dakota  connties. 

The  amount  shipped  out  (annually) por 

The  amount  shipped  in  (annually) < 

In  1869,  the  first  season  after  the  first  railroad  was  complet'C^ 
steamer  Olter  ran  between  Mankato  and  New  Uliii ;  carried  from  Ma 
1,030,000  pounds  of  merchandise,  110,000  feet  of  lumber,  and  brouj 
to  Maukato  35,000  bushels  of  wheat. 

2.  PreHent  commerce  of  the  river: 
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It  ifl  estimated  that  50  per  cent.  woaldl>o  carried  by  rivor,  and  redaction  in  freight 
rates  at  least  20  per  cent.  With  cheap  and  easy  transportation  our  stone,  lime,  olay, 
and  cement  industries  would  be  greatly  increased. 


B. 


LETl'ER  OF   MR.    WILLIAM   H.    WKIBLBR. 


Borough  of  Bkixk  Plaink,  Minn.,  November  8,  1887. 

Dear  Sir:  In  reply  to  yours: 

1.  Prior  to  the  advent  of  railroads  in  the  Minnesota  valley  conimorco  was  carried 
on  principally  through  the  Minnesota  River,  niysc'lf  and  family  and  many  others 
eomingto  this  place  as  early  as  lr^~>4,  and  per  steam-boat.  Navigation  of  the  river 
did  not  close  that  year  until  middle  of  November. 

2.  The  present  commerce  of  tlie  river  is  much  ne«;lected,  and  only  consist^s  of  brick 
and  lime  and  salt,  oil  and  cord-wooil,  the  greatest  obstacle  being  the  Little  Kapids, 
at  or  near  Carver,  in  Carver  County. 

3.  The  value  of  the  annual  products  and  manufactures  of  the  valley  is  certainly 
immense,  as  it  is  the  garden  of  Minnesota,  and  is  thickly  settled.  Vide  State  statis- 
tics. 

4.  The  annual  shipments  of  products,  etc.,  at  this  place  last  year,  as  per  railroad 
estimatesof  freight  tonnage,  is  25,.000,720  pounds.  Earnings,  •J-i*;,  I7«j.«0.  There  would 
be  very  little  (if  any)  of  the  above  but  would  be  trauHporteil  by  water  if  navigation 
were  in  existence  and  railroad  rat<;s  unchanged.  And  we  <lo  expect  that  the  reduc- 
tion in  freight  from  this  point  would  beat  least  one-half  or  one-third,  leaving  this 
place  a  clear  gainer  of  some  $15,000  or  |20,000  a  year. 

Respectfully,  yours, 

William  H.  Weibler. 
Pr.  William  IIknry, 

AHornvy  at  Law  avd  Fact; 
also  for  Boroutjh  of  Bdle  Plaine. 

M^.  Charles  J.  Allen,  U.  8.  A. 


C. 


LETTER  OF  MR.  HKNUY  J.   DANK. 

Lk  Sukur,  November  9,  1887. 

Sir:  Yours  of  November  4  received  in  due  season.  In  reply,  would  say  Jis  to  No. 
1| commerce  of  the  river  prior  to  the  advent  of  railroads  in  the  valley,  1  could  not 
K>^«  any  thing  reliable. 

As  to  question  No.  2,  would  say  as  to  present  commerce,  there  is  none,  and  there 
"*8been  none  for  a  good  many  years  to  speak  of. 

Qoestion  No.  3:  Value  of  annual  products  and  manufactures  of  the  valley,  I  could 
not  give  any  estimate  th^t  would  be  reliable. 

V^wtion  No.  4  :  Annual  shipments  of  products,  etc. ;  there  were  shipped  from  this 
P^tin  the  pa«t  year  and  will  average  for  the  last  three  years — 

Tons. 

fJOtOOO  boshels  wheat  and  flour =12,000 

Wcordswood =   6,0(^0 

WOOO  pounds  pork =   6,000 

JQtterand  eggs =        bO 

%eiptg-. 

Merchandise ' 1,500 

Salt ir»o 

Coal. 300 

Respectfully, 

Henry  J.  Dane,  P.  M., 

Le  Sueury  Minn, 

M^.  Chas.  J.  Allen, 

Major  of  fCngineer$, 
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D. 

LETTER  OF  MR.   CUARLES*  JOHNSON  AND  OTHERS. 

Carver,  Minn.,  November  16,  1887. 

Sir  *  In  response  to  your  letter  of  November  4,  the  undersigned  most  respectfully 
submit  to  you  such  information  as  is  deemed  reliable  from  own  observations  for  the 
last  thirty  years'  residence  iu  the  Miuuesota  valley. 

Your  first  question  being:  Commerce  of  the  river  prior  to  the  advent  of  railroads 
in  its  valley  f 

For  years  there  were  several  steam-boats  and  barges  doing  business  on  the  river. 
In  the  year  1668  there  wore  seven  steam-boats  plying  their  regular  trips,  with  at  least 
two  barges  to  each.  These  boats  carried  out  and  brought  in  all  freight,  and  the  com- 
merce of  the  river  amonnte<l  to  at  least  |!J0,000  for  the  year. 

2.  Present  commerce  of  the  river  f 
None  whatever. 

3.  Value  of  annual  products  and  manufactures  of  the  valley. 
We  can  not  estimate,  but  will  say,  low  at  :^  1,000,000. 

4.  Annual  shipmeots  of  products,  etc.,  aud  what  proportion  of  the  same  woald  be 
transported  by  water  were  navigation  assured  from  Maukato  to  the  Mississippi  River. 
And  what  reduction  in  freight  rates  might  be  expected  as  the  result  of  an  improved 
river. 

Heavy  freight,  one-half. 
Respectfully, 

Charles  Johnson, 

ro8tma8ter. 
^  Frank  Warner, 

President  of  the  Village  Council  of  the  nilage  of  Carver, 

A.  Knoblauch, 

Banker. 
A.  G.  Anderson, 

State  Senator, 
MaJ.  Chas.  J.  Allen, 

Corps  of  Engineers. 


E. 

letter  ok  mr.  h.  a.  miller. 

Secretary's  Office,  Board  of  Trade, 

Saint  Peter,  Minn.,  December  ID,  1887. 

Sir:  In  answer  to  your  favor  of  the  4th  of  November,  ltS87,  I  am  directed  by  the 
Board  of  Trade  of  this  city  to  iuform  you  that,  in  their  opinion,  no  great  aidount  of 
product*  would  bo  shipped  by  water  were  navigation  assured,  and,  inasmuch  sis  the 
season  of  navigation  would  be  short,  the  reduction  iu  freight  rates  would  be  of  little 
consequence. 

Number  of  pounds  of  freight  received  on  the  Saint  Paul,  Miuneapolis  and  Omaha 
line  for  the  last  twelve  mouths,  8,52*<i,973;  shipped  during  the  same  period,  18,157,586. 
Respectfully, 

H.  A.  Miller* 

MaJ.  Chas.  J.  Allen. 


Z  15. 

PRELIMINARY  EXAMINATION  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA, 

FROM  MOORHEAD  TO  FERGUS  FALLS. 

Engineer  Office,  U.  S.  Army, 

ISaint  Paulj  Mitm.^  December  3, 1886. 

General:  I  have  the  honor  to  report  as  follows  upon  the  prelimi- 
nary examination  of  the  Red  River  of  the  North  from  Moorhead  to  Fer- 
gus Falls,  Minn.,  made  in  accordance  with  the  requirements  of  sections 
6  and  7  of  the  river  aud  harbor  act  of  Congress,  approved  August  5, 
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Fergus  Falls  is  on  the  Otter  Tail  River,  and  about  70  miles,  by  water, 
above  its  month.     The  Otter  Tail  and  the  Bois  de  Sioux  River,  which 
has  its  rise  in  Lac  Travers,  unite  at  Breckenridge,  forming  the  Red 
River  of  the  North.    Moorhead  is  about  40  miles  north  of  Brecken- 
ridge by  land,  and  101  miles  distant  from  it  by  the  channel  of  the  Reil 
River.    The  Red  River  between  Moorhead  and  Breckenridge  was  thor- 
OQghly  surveyed  in  1874,  and  its  improvement  is  included  in  the  proj- 
ect for  the  general  improvement  of  the  river  from  Breckenridge  to  the 
northern  boundary  line.     The  plan  for  improvement  of  this  section 
contemplates  the  removal  of  snags,  bowlders^  and  leaning  timber,  and 
the  contraction  of  the  low-water  way  upon  the  13  miles  of  river  just 
below  (north  of)  Breckenridge  by  means  of  brush  wing  dams.    During 
the  winter  of  1879-'80  a  force  of  men  removed  largo  numbers  of  snags 
and  leaning  trees  between  Moorhead  and  McOauleyville,  the  latter 
named  about  75  miles  above  Moorhead,  thus  improving  this  ])art  of  the 
river  for  high- water  navigation.     With  this  exception  no  work  of  im- 
provement has  been  undertaken  south  of  Moorhead. 

For  about  10  miles  below  Fergus  Falls  the  Otter  Tail  River  is  full  of 
bowlders,  the  descent  is  sharp,  and  a  number  of  small  rapids  occur.  In 
the  next  10  miles  the  slope  reduces,  although  the  current  is  rapid,  and 
tiie  bed  of  the  stream  is  obstructed  by  large  quantities  of  bowlders. 
During  high-water  stages  small  flat-boats  with  light  loads  have  run 
down  this  10-mile  section,  but  at  great  risk.  The  remainder  of  the 
river  to  Breckenridge,  about  50  miles  in  distance,  is  comparatively 
sluggish,  with  depth  of  about  3  feet  and  average  width  of  70  feet  at 
ordinarily  low-water  stage.  In  farmer  years,  steam-boats  of  fair  size 
bave  navigated  this  section  of  the  stream  during  higli  stages  of  water, 
and  numbers  of  flat-boats  laden  with  fliour,  coal,  lumber,  etc.,  were  run 
from  the  upper  end  of  this  section  to  Pembina  and  other  points  on  the 
M  River.  This  navigation  appears,  however,  to  have  been  discou- 
tioaed  during  the  past  three  years. 

To  render  the  first  20  mfles  of  the  Otter  Tail  River  below  Fergus 
Falls  navigable,  locks  and  dams  would  have  to  be  resorted  to  at  an 
expense  apparently  entirely  out  of  proportion  to  the  demands  of  navi- 
gation or  to  any  public  benefit  to  be  derived  from  such  improvement. 
;  The  improvement  of  the  Red  River  of  the  North  from  Moorhead  to 
Breckenridge  will  practically  open  navigation  from  the  former  to  within 
20  miles  of  Fergus  Falls,  and  this  can  be  accomplished  by  means  of 
liberal  appropriations  for  improving  the  Red  River  of  the  North. 
While,  therefore,  the  Red  River  from  Moorhead  to  Breckenridge  is 
wdl  worthy  of  improyement  by  the  General  Government,  no  further 
survey  of  the  route  is  required. 

STATISTICS. 

Under  this  head  Assistant  Engineer  R.  Davenport,  who  examined  the 
route  in  November,  reports : 

The  country  soath  of  Moorboad,  naturally  tril»ut;iry  to  tho  Rod  Rivur,  is  rapidly 
iaereasin^  in  population,  and  the  area  cultivated  is  each  year  lu'iiij^  hir^ely  oxtondod. 
Within  the  last  three  or  four  years  the  facilitioa  for  movin*^  tho  crops,  etc.,  by  rail 

f  have  been  considerably  increased,  but  the  rates  are  still  excocd1n;;ly  hi«;b,  nearly 
three  to  one  as  compared  with  some  other  localities  in  Miuue.sota.  Tlie  impiovM^mrut 
of  the  Red  River,  as  yet  not  continuous,  can  now  only  be  said  to  be  of  local  l)euelit, 
thoQgh  the  completion  of  thJe  improvement  of  the  ilvA  River  from  Breckeuridj^«  to 

r      tile  bonndsury-line  can  not  fail  to  oo  of  great  g«;neral  beiielit  to  that  c*iitire  section  of 

»      eoantry, 

\  Of  tile  country  immediately  tributary  to  the  riv<M- between  Ferj^us  Falls  and  Moor- 
head the  following  statistical  information  was  co]lecte<l : 
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Town  of  Fergus  Falls,  population  4,285.  Popalation  of  Otter  Tail  Coanty,  33,000. 
Total  acreage  in  county,  1,270,977  acres.  Area  cultivated,  152,600  acres.  Hay  lands, 
40,000  acres.  The  wheat  crop  of  1886  is  estimated  at  1,775,537  bushels ;  oate  at  ^^,061 
bunhels. 

In  the  limits  of  Fergus  Falls  there  are  five  dams  for  water-power,  with  heads  from 
7 feet  to  17  feet — a  combined  head  of  64  feet.  The  manufactories  consist  of  fire  flour- 
mills,  with  a  total  capacity  of  1,525  barrels  of  flour  per  day;  one  10-ton  paper-mill; 
sash,  door,  and  blind  factories,  etc. 

Breckeuridge  haa  a  population  of  700.  Population  of  Wilkin  County,  4,000.  Total 
acreage  in  county,  476,387.  Acreage  cultivated,  about  75,000.  Hay  lands,  about  10,000^ 
Wheat  crop  estimated  at  1,000,000  bushels.    Oats,  barley,  etc.,  about  400,000. 

Wahpeton,  population  2,200.  Richmond  County,  population  11,000.  Estimated 
acreage  of  county,  836,950.  Acreage  cultivated,  150,000.  Wheat  crop  estimated  at 
1,500,000  bushels.  Oats,  barley,  etc.,  250,000  bushels.  Wahpeton  has  one  floor-mill 
of  100  barrels  dai|y  capacity. 

Fargo  has  a  population  of  8,206.  Population  of  Cass  County,  21,065.  Acreage  in 
county,  911.795.  Acreage  cultivated,  about  425,000.  Wheat  crop  estimated  at  5,554,845 
bushels.    Oats,  barley,  etc.,  1,166,550  bushels. 

Population  of  Moorhead,  3,500.  Population  of  Clay  Coanty,  10,500.  Acreage  culti- 
vated, 96,087.  Wheat  crop  estimated  at  1,000,000  bushels.  Oats,  barley,  etc.,  500,000 
bushels.      * 

It  was  found  very  difficult  to  obtain  reliable  statistical  information,  and  compar- 
ative statistics,  showing  the  annual  increase,  etc.,  were  out  of  the  question.  All  the 
information  possible  was,  however,  obtained  from  the  most  reliable  sources,  and  will 
serve  to  show  the  great  advance  in  a  locality  that  fifteen  years  ago  was  an  actual 
wilderness. 

The  country  south  of  Moorhead,  in  the  vicinity  of  the  Red  River,  is  mostly  level 
prairie,  and,  with  the  exception  of  narrow  belts  of  timber  along  the  river  bottom,  per- 
fectly open. 

Very  respectfdlly,  your  obedient  servant, 

Oharles  J.  Allen, 

Major  of  Engineers. 
Brig.  Gen.  James  O.  Duane, 

Chief  of  Engineers^  tU.  8.  A, 


EXAMINATION  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA,  FROM  MOOR- 
HEAD TO  FERGUS  FALLS. 

Engineer  OFt-iOE,  U.  8.  Army, 

Saint  Pauly  Minn.^  November  25, 1887. 

Sir  :  I  have  the  honor  to  report  as  follows  apon  the  examination  of 
the  Bed  Biver  of  the  North  from  Moorhead  to  Fergus  Fails,  Minn., 
made  in  accordance  with  sections  6  and  7  of  the  river  and  harbor  act  of 
Congress  approved  August  6, 1886. 

My  report  of  the  preliminary  examination  of  this  locality,  dated  De- 
cember 3,  1886,  and  to  which  reference  is  here  respectfully  made,  con- 
tained the  following  statement: 

To  render  the  first  20  miles  of  the  Otter  Tail  River  below  Fergus  Falls  navigable, 
locks  uud  dams  would  hiive  to  be  resorted  to,  at  an  expense  apparently  entirely  oat 
of  proportion  to  the  demands  of  navigation  or  to  any  public  benefit  to  be  derived 
from  such  improvement.  The  improvement  of  the  Red  River  of  the  North  from  Moor- 
head to  Breckeuridge  will  practically  open  naviji^tion  from  the  former  to  within  20 
miles  of  Fergus  Falls,  and  this  can  be  accomplished  by  means  of  liberal  appropria- 
tious  for  improviug  the  Rod  River  of  the  North.  While,  therefore,  the  Red  River 
from  Moorhead  to  Breckeuridge  is  well  worthy  of  Improvement  by  the  Qeneral  Gov- 
ernment no  further  survey  of  the  route  is  required. 

The  Otter  Tail  River  unites  with  the  Bois  des  Sioux  Biver  at  Breck- 
euridge, the  two  forming  the  Red  River  of  the  North.  Fergus  Falls  is 
situated  on  the  Otter  Tail,  about  70  miles  above  its  mouth.  The  Otter 
Tail  is  closed  to  boats  by  two  low  bridges  crossing  it  at  a  point  about  2 
wiles  abovo  its  mouth.    One  of  them  is  a  railroad  bridge,  the  other  a 
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highway  bridge.    Before  small  steamers  can  ascend  this  river  these 
bridges  must  be  provided  with  draws. 

The  Red  River  of  the  North  was  thoroughly  examined  by  Major  Par- 
qahar  in  1874,  from  Breckenridge  to  Moorhead,  a  distance  of  101  miles 
by  river,  and  its  improvement  is  included  in  the  project  for  the  general 
improvement  of  the  river  from  Breckenridge  to  the  northern  boundary- 
line.  The  report  and  maps  of  this  examination  were  submitted  to  the 
Department  February  8, 1875.  The  plan  for  improvement  contemplates 
the  removal  of  snags  and  bowlders  from  the  clianuel  and  of  leaning 
timber  froiu  the  bends,  and  the  deepening  of  the  stream  where  bars  occur 
by  the  construction  of  brush  wing^dams,  to  concentrate  the  flow  of  water 
npoD  the  bars. 

Daring  the  winter  of  1879-^80,  a  number  of  snags  and  leaning  trees  were 
removed  between  Moorhead  andMcCauleyville,  the  latter  about  76  miles 
above  Moorhead,  thus  improving  this  extent  of  river  for  navigation  dur- 
ing high  stages  of  water. 

From  the  survey  of  1874,  and  from  personal  examinations  made  last 
summer  by  myself  and  assistant,  the  following  facts  are  obtained : 

For  a  distance  of  4  miles  below  Breckenridge  there  is  a  channel  of 
about  4  feet  depth  and  100  feet  width  at  ordinarily  low  water ;  thence 
foraboat  9  miles  the  channel  is  obstructed  by  islands,  sand,  and  gravel 
bars  aud  bowlders.  The  total  fall  of  the  stream  for  this  distance  of  13 
miles  is  at  low  water  about  17  feet,  the  greatest  slope  being  at  Connelly's 
Bapids,  13  mile^  below  Breckenridge,  where  it  is  at  the  rate  of  2^  feet 
per  mile. 

From  the  foot  of  the  rapids  to  the  mouth  of  the  Upper  Wild  Rice 
Biver,  a  distance  of  68  miles,  the  stream  is  for  7  miles  obstructed  by 
8Dag8,  leaning  trees,  and  some  bowlders.  The  low-  water  depth  over  this 
distance  of  C8  miles  is,  however,  from  6  to  10  feet  and  the  width  about 
^  feet,  but  the  stream  is  very  tortuous.  Average  slope,  0.72  foot  per 
mile.  , 

Prom  the  mouth  of  the  Upper  Wild  Bice  River  to  Moorhead,  about  20 
^les,  the  river  has  fewer  obstructions,  easier  bends,  and  a  ruling  depth 
^^5  feet  at  ordinarily  low  water. 

The  estimate  of  cost  of  improvement,  based  upon  the  survey  of  1874, 
^as  as  follows : 

l^orruQOYinggnags,  bowlders,  and  leanine  trees $14,706.00 

*oi  broah-dams  to  improve  the  13  miles  ofriver  below  Breckenridge  ....      5, 8117. 62 

«  20, 603. 62 

'w contingencies,  10  percent 2,060.36 

Total 22,663.98 

Bnt  the  river  is  subject  to  heavy  freshets,  the  extreme  rise  at  Moor- 
'^.ead  being  28  feet,  and  at  Breckenridge  12  feet.  The  banks  of  the 
^^oPare  ^teep  and  subject  to  undermining,  more  or  less,  from  the  ac- 
"Ott  of  floods ;  as  the  banks  cave  they  contribute  sand  and  gravel,  which 
S^  to  form  bars,  and  trees  which  add  to  the  number  of  snags,  so  that, 
^Withstanding  the  obstructions  removed  in  the  winter  of  1879  and 
^^  between  Moorhead  and  McCauleyville,  there  are  a  number  still  re- 
Qwiing  removal  and  for  which  the  estimate  of  1874  is  not  by  any  means 
^He. 

^"e  sarvey  of  1874  was  made  when  the  river  was  at  a  stago  somewhat 
*^^e  ordinarily  low  water;  consequently  the  number  and  extent  of 
ODStructions  at  extreme  low  water  were  not  then  known.  Since  1874 
tuelow-water  volume  at  Moorhead  has  several  times  been  but  one-half 
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of  what  it  was  in  that  year,  while  in  1866  it  was  not,  probably,  more 
than  one- fourth  of  the  1874  low- water  volume.  Wlien  the  river  volume 
falls  as  low  as  it  did  in  1886  no  steamboat  navigation  above  Moorhead, 
even  with  contraction  of  its  channels  by  wing-dams  added  to  removal 
of  obstructions,  is  practicable,  and  none  should  be  expected.  Locks  and 
dams  would  doubtless  secure  navigation  at  such  low  stages,  bat  their 
cost  would  be  so  out  of  proportion  to  the  present  public  demand  that  it 
is  not  worth  while  to  consider  them  in  this  report. 

An  open-river  navigation  for  small  steamers  and  barges  or  flats  can 
be  secured  at  ordinarily  low- water  stage  from  Moorhead  tJb  Brecken- 
ridge,  by  the  removal  of  the  obstructions  named,  by  the  construction  of 
wing-dams,  and  by  the  use  of  a  dredging  machine  for  one  season  to  re- 
move some  shoals  from  the  foot  of  Oonuelly^s  Bapids  as  well  as  some 
shoals  that  narrow  the  channel  a  few  miles  south  of  Moorhead.' 

The  cost  of  one  season's  dredging  is  placed  at  $9,000,  which,  added  to 
that  of  wing-dams  and  removal  of  obstructions,  brings  the  cost  np  to 
$31,663.88,  all  of  which  can  be  profitably  expended  in  one  year. 

The  Red  Eiver  is  crossed  at  a  point  about  5  miles,  by  land,  below 
Breckenridge  by  the  Saint  Paul,  Minneapolis  and  Manitoba  Railway 
Bridge,  constructed  this  past  summer  and  fall.  The  bridge  is  of  dimen- 
sions as  follows :  width  of  span,  150  feet ;  height  of  span  above  low 
water,  23  feet. 

It  is  unprovided  with  a  draw  and  no  steamer  can  pass  it,  and  im- 
provement of  the  river  at  this  point  will  be  of  no  avail  until  the  bridge 
is  provided  a  draw  of  sufficient  width. 

GOMMEBGIAL  STATISTICS   OF  THE  BED  BIYEB  OF  THE  NOBTH  FROM 
BBEOKENBIDGE  TO  THE  NOBTHEBN  BOTJNDABY-LINE. 


Comparative  ataUment  of  freight  moved  hy  steani^boata  and  bargee  for  the  poet  nine 


Yeftr. 


1887 
1886 
1885 
1884 
1883 


Poands. 


24, 918, 890 
21, 013, 657 
46, 085, 499 
58, 091  ,-476 
60, 627, 951 


Year. 


1882 
1881 
1880 
1879 


Poondt. 


83,803, 
53.114. 
43,901,5 
85, 718, 7 


The  freight  carried  on  the  river  between  Moorhead  and  McGaole^^- 
ville,  a  distance  by  river  of  about  76  miles,  was  mostly  by  pne  steaiif — 
boat  with  barges,  the  average  amount  being  about  one-third  of  the  totaJ 
carried  on  the  entire  river.    Wheat  is  the  principal  freight,  thougi 
there  are  considerable  shipments  of  merchandise,  lumber,  and  wood. 

The  area  of  country  tributary  to  the  river  south  of  Moorhead  (be- 
tween Moorhead  and  Breckenridge)  contains  about  825,000  acres,  on 
which  wheat  is  the  principal  product. 

As  will  be  noticed  by  the  comparative  table,  the  improvement  of  the 
river  commenced  in  1879,  was  followed  by  a  steady  increase  in  amount 
of  freight  carried  to  1882,  inclusive.  The  decrease  since  that  year  is 
mostly  due  to  the  steady  decline  in  the  stage  of  water  caused  by  long- 
continued  drought,  and  to  some  extent,  undoubtedly,  by  the  increase 
in  the  number  of  railroads  traversing  the  country.  In  1886,  the  year 
of  lowest  water  of  which  there  is  any  record,  the  precipitation  south  of 
Moorhead  was  about  three-fifths  of  the  average  annual  ampunt  for  that 
section. 
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Dnring  the  past  five  years  a  number  of  small  elevators,  of  capivcities 
varying  from  20,000  to  30,000  bushels,  have  been  built  along  the  river 
at  \muts  south  of  Moorhead  for  the  purpose  of  receiving  wheat  to  be 
moved  by  water.  The  continued  low  water  and  consequent  prominence 
of  snags,  bowlders,  and  bars  prevented  the  utilization  of  these  elevators 
to  the  extent  that  would  have  obtained  had  the  improvement  of  this 
section,  commenced  in  the  winter  of  1870-'80,  been  carried  to  comple- 
tion. 

The  Bed  River  of  the  North  is  within  the  onstoins  district  of  Minnesota,  of  which 
8*int  Vincent  is  the  chief  port  of  entry.  Collections  for  the  year  endiu?  December 
31. 1886,  were  17,163. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  of  Engineers. 
The  Ohiep  op  Bngineebs,  U.  S.  A. 
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MPROTEMENT  OF  TENNESSEE  AND  CUMBERLAND  RIVERS,  AND  OF  CER- 
TAIN  RIVERS  IN  EASTERN  TENNESSEE  AND  KENTUCKY. 


REPORT  OF  LIEUTENANT-COLONEL  J.  W.  BARLOW,  CORPS  OF  ENGI- 
NEER8,  OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1881^   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK, 

IMPROVEMENTS. 


1.  Teoneasee  River. 

2.  French  Broad  River,  Tennessee. 

X  Little  Tennessee  River,  Tennessee. 

4.  Hiawa5(Soe  River,  Tennessee. 

5.  CI  inch  River,  Tennessee. 

6.  Dock  Hiver,  Tennessee. 


J  7.  Cuni])orlaml  River,  TennoHsoe and  Ken- 
tucky. 

8.  South  Forkof  Cmiiborliiiul  River,  Ken- 
tucky. 

9.  Caney  Fork  Rivor,  Tennrssee. 


EXAMINATIONS  AND  SURVEY. 


10.  ObeiFs  [Obey's]  River  from  the  point 
^her©  improvements  have  hereto- 
fore been  made  to  the  moiKh  of  the 
West  Fork,  Tennessee. 


11.  Bear  Creek,  MiMsi.ssippi  and  Alabama 
[Bi^  lioar  Creek,  Missisnippi  and 
Alabama]. 


United  States  Engineer  Office, 

ChaUanoogaj  Tenn.,  July  13,  1888. 

SiB:  I  have  the  honor  to  transmit  herewith  the  annual  reports  upon 
die  river  and  harbor  improvements  in  my  charge  for  the  tiscal  year 
ending  June  30, 1888. 

Very  respectfhlly,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Col,  of  Engineers. 
The  Chiep  of  Engineers,  U.  S.  A. 


A  A  I. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 

(Length,  650  miles.) 

About  4^  miles  above  Knoxville  the  waters  of  tlio  Holston  aiul  French 
Broad  Eivera  unite,  thus  forming  the  Tennessee  River. 

By  the  early  French  explorers  this  stream  was  known  as  the  Riviere 
de6  Cheraquis,  or  Chorake,  and  in  an  Indian  deed  of  cession  to  Eug- 
laud,  in  1767,  it  is  called  the  Cherokee  River.  However,  the  chief  town 
of  the  Cherokee  Nation  being  at  Tennassee,  on  the  west  bank  of  a 
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stream  of  the  same  name — the  present  Little  Tennessee — which  od  join- 
ing the  Holston,  47  miles  below  Knoxville,  gave  the  name  of  Tennessee 
to  the  river  and  the  State.  Some  geographers  have  formed  the  Tennes- 
see by  the  junction  of  the  Holston  and  Clinch,  32  miles  below  the  month 
of  the  Little  Tennessee. 

By  act  of  March  3, 1871,  section  2,  it  is  directed  that  certain  fands 
**  for  the  improvement  of  the  Tennessee  River,"  shall  be  expended  be- 
tween ^^  Knoxville  and  Chattanooga,"  thns  giving  legislative  sanction 
to  extension  of  the  Tennessee  River  to  Knoxville ;  but  as  rivers  are 
formed  naturally  by  the  confluence  of  their  tributary  waters,  it  is  deemed 
advisable  that  appropriations  for  "improving  the  Tennessee  River, 
above  Chattanooga,"  should  be  held  as  applying  to  the  4  or  5  mile 
stretch  of  navigable  waters  to  the  mouth  of  the  French  Broad  River ; 
this  5  miles  being  the  Holston  River,  now  so  called. 

The  Tennessee  is  an  affluent  of  the  Ohio,  and  ranks  as  one  of  the 
most  important  of  the  45  or  more  navigable  rivers  tributary  to  the 
Mississippi. 

It  is  navigable  from  its  source  to  its  mouth,  excepting  at  the  Muscle 
Shoals,  in  Alabama,  where  about  23  miles  of  obstructions  form  a  com- 
plete barrier,  except  when  the  water  is  at  its  highest  stage.  This  great 
obstruction  will  in  a  short  time  be  overcome  by  the  completion  and 
opening  of  the  Muscle  Shoals  Canal. 

Other  obstructions,  some  difficult  and  dangerous,  require  further  ex- 
amination and  detailed  plans  for  their  removal  or  modUication. 

1.  ABOVE  CHATTANOOGA  (194  MILES). 

From  the  mouth  of  the  French  Broad  River  to  Chattanooga  the  river 
is  navigable  for  light-draught  boats  during  the  greater  part  of  each 
year. 

In  1830  Col.  C.  H.  Long,  TJ.  S.  Topographical  Engineers,  made  an 
examination  of  the  Holston  and  Tennessee  rivers  to  the  Tennessee  and 
Alabama  state-line.  In  1871  a  re-examination  was  made  between 
Knoxville  and  Chattanooga. 

These  examinations  show  that  the  principal  obstructions  are  rock 
reefs,  sand,  and  gravel  shoals.  A  few  snags  are  found  in  the  channel, 
formed  by  the  heavy  drift  brought  down  by  the  annual  floods,  but  the 
beds  and  banks  of  the  Upper  Tennessee  are  of  such  character  as  to  make 
the  improvement  practically  permanent. 

The  present  plan  of  improvement  is  to  blast  a  channel  through  the 
reefs,  to  excavate  the  sand  and  gravel-bars,  and  to  build  riprap  dams 
to  contract  the  waterway,  so  as  to  secure  a  safe  navigable  channel  hav- 
ing a  depth  of  about  3  feet  at  low  water. 

The  snag  and  tow  boat  for  use  on  this  river  and  its  tributaries,  in  pro- 
cess of  construction  at  the  close  of  the  last  fiscal  year,  was  completed, 
and  after  a  trip  to  the  Muscle  Shoals,  towing  dredge,  etc.,  was  moved 
up  the  river  to  Half  Moon  Island  Shoals,  and  employed  in  towing  stone- 
barges,  etc.,  repairing  and  extending  dams  at  that  obstruction.  As  a 
measure  of  economy  in  outlay  for  boats  for  "quarters"  and  moving 
stone,  supervision,  etc.,  active  operations  are  carried  on  in  connection 
with  the  work  in  progress  on  the  tributaries  of  the  Upper  Tennessee. 

In  October,  work  on  the  French  Broad  being  suspended,  the  working 
force  moved  down  to  Baker's  Shoals  of  the  Tennessee,  and  began  the 
work  of  channel  excavation,  building  riprap  dams,  and  removing  snags. 

Operations  were  carried  on  also  at  Russell's  Shoals  and  Oaney  Greek 

Shoals  until  December,  when  the  available  funds  being  nearly  exhausted 

the  United  States  snag  and  tow  boat  Weitzel  and  the  fleet  of  boats,  with 

other  engineer  property  pertaining  to  Wi^^^ott^^  moved  down  to  Ohat- 
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tanoogafor  wiuter  moorings,  and  were  placed  in  charge  of  watchmen 
antUnew  appropriations  become  available  and  operations  are  renewed. 


•-* 

Quarrying. 

Dams. 

Snag>boats. 

• 
0. 

* 

bS 

1 

QO 

Spar  rip- 
rap. 

i 

Snags  re- 
moved. 

CO 

Trees  cat 
down. 

Trees  top. 
ped. 

Halfiroon  Island 

74 
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10 

8 

48 

61 

61 

Oaocy  Creek  Skoals 

Baker's  Shosls 

30 

250 
462 

120 
297 

271 
320 

140 

29 

Jhwaell'a  Shoals 

58 

35 

Total 

30 

788 

417 

772 

140 

127 

80 

58 

35 

The  commerce  of  the  Upper  Tennessee  is  growing  rapidly,  and  at  pres- 
cntcoDsists  principally  of  logs,  lumber,  grain,  iron  ore,  forage,  live-stock, 
!iu(l  geneirad  •merchandise. 

The  accompanying  commercial  statistics  are  reliable,  having  been  ob- 
tained from  the  boats'  manifests,  etc.,  by  an  employ6  on  the  river  works, 
aud  are  necessarily  made  up  largely  of  the  commerce  reaching  Ohatta- 
uooga  from  the  tributary  streams. 

Thestatistics  by  no  means  represent  the  entire  commerce  of  the  river, 
^  very  many  rafts  and  laden  flat-boats  are  disposed  of  at  points  en  route, 
of  which  it  is  impracticable  to  obtain  data. 

The  prospective  advantages  to  navigation,  as  well  as  present  benefits 
<o  the  community,  by  completing  the  improvement  of  the  Upper  Tennes- 
*^  are  the  securing  of  an  improved  channel  during  a  lengthened  season 
of  navigation,  which  by.  reason  of  the  improvingof  its  largest  tributaries — 
French  Broad  and  Clinch  rivers — will  extend  to  Lead  vale  (90  miles)  on 
^lie  former,  and  to  Clinton  (70  miles)  on  the  latter,  together  with  the 
practical  enjoyment  of  the  commercial  advantages  resultant  from  a  navi- 
^We  lower  river  to  the  great  western  waters  by  the  completion  and 
opening  of  the  Muscle  Shoals  Canal  to  the  commerce  of  the  Mississippi 
system. 

The  amount  available,  if  the  pending  river  and  harbor  bill  becomes  a 
law,  and  the  amount  herein  asked  for,  can  be  profitably  expended  in 
clearing  the  channel  of  snags  and  other  surface  obstructions  from  the 
"fiouth  of  the  French  Broad  River  to  Chattanooga,  and  in  channel  ex- 
^vation,  building  wing  dams,  etc.,  at  Soddy  Shoals,  Kelly's  Shoals,  and 
other  points,  as  provided  by  the  existing  project,  after  an  examination 
shallhave  determined  which  of  the  obstructions  now  requiring  imme- 
^^^te  attention  are  the  most  serious  obstacles  to  navigation. 

EstiiQatee  for  unproving  Tenn^Bsee  River  above  Chattanoogai  as  modified 

»od  increased,  from  1871  to  1874 $300,000.00 

Amount  appropriated 266,000.00 

A"»oant  expended - 285,947.70 

Money  statement 

57 1, 1887,  amount  avaUable $5,274.90 

,  y  l»  1888,  amount  expended  during  fiscal  year,  exclusive  of 

/J^MUtiea  outstanding  July  1,1887 $5,177.49 

•"^^y  1, 1888,  outstanding  liabilities 45.11 

5,222.60 

i"^y  1, 1888,  balance  avaiUble 52.30 

Antount  appropriated  by  act  of  August  11, 1888 15,000.00 

Anoant  available  for  fiaoal  year  ending  June  30, 1889 ,    15,052.30 
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(Amount  (estimated)  required  for  completion  of  esjstin^  project $59, 000. 00 
Amount  that  can  bo  profitably  oxpondod  iu  fiscal  year  ending  Juno  30, 1B90    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections '^^  of  river  and 
harbor  acts  of  1866  and  1867. 

n.— BBLOW  CHATTANOOGA  (456  MELES). 

In  1824  tbe  then  Secretary  of  War,  John  O,  Calhoun,  asserted  that  a 
canal  aroand  Muscle  Shoals  was  of  great  national  importance. 

In  May,  1828,  Congress  granted  to  the  State  of  Alabama  400,000  acres 
of  United  States  lands  to  bo  a[)plied  principally  to  improving  the  navi- 
gation of  Muscle  Shoals  and  Colbert  Shoals,  The  United  States  Board 
of  Internal  Improvement  submitted  a  project  in  1830  for  the  construc- 
tion of  a  canal  from  Brown's  Ferry  to  Florence,  and  f  jr  the  removal  of 
obstructions  from  Florence  to  Waterloo. 

The  State  of  Alabama  began  work  on  the  Muscle  Shoals  Canal  in 
1831,  and  it  was  opened  in  1836,  but  was  not  built  according  to  the  proj- 
ect submitted  by  the  above-named  Board  j  it  was  used  only  a  short 
time,  having  been  practically  abandoned  the  following  year. 

As  stated  in  last  annual  report : 

In  1867  an  examination  was  made  from  Chattanooga,  Tenn.,  to  Paducah,  Ky. 

An  instrumental  survey  of  tbe  three  divisions  of  the  entire  chain  of  obstructions 
known  as  the  Music  Shoals  was  completed,  and  npon  that  the  present  project  is  based, 
modi  tied,  however,  as  to  the  character  of  work  done  at  Little  Music  Shoals  and  as  to 
the  change  of  location  of  the  canal  from  the  north  side  to  the  south  side  of  the  river 
at  Elk  River  Shoals. 

The  rosurvey  of  the  last-named  division  was  made  in  1877. 

The  Muscle  ShoaU  extend  from  deep  wat«r  at  Brown's  Ferry  to  deep  water  at  Flor- 
ence, a  distance  of  38  miles,  only  8  miles  of  which  were  navigable. 

From  Chattanooga,  Tcnn.,  to  Decatur,  Ala.,  the  section  or  river  above  the  Mascle 
Shoals,  there  is  much  work  to  be  done  at  several  of  the  obstructions,  especially  at  the 
"  Suck  "  and  the  Bridgeport  and  GuntersriHe  bars. 

Below  the  Muscle  Shoals,  from  Florence,  Ala.,  to  the  mouth  of  the  river,  the  prin- 
cipal obstructions  arc  at  Colbert  Shoals  and  Duck  River  Shoals,  though  there  are 
other  obstacles  of  minor  importance  that  require  attention; 

As  the  Muscle  Slioals,  the  rocky  barrier  that  ofiectually  closes  navigation,  mnst  nec- 
essarily be  overcome  before  the  river  can  be  utilized  to  any  great  extent,  it  has  been 
heretofore  for  this  reason  held  advisable  to  press  forward  that  work  to  completion  be- 
fore submitting  any  projects  and  revised  estimates  for  the  radical  improvement  of 
other  portions  of  the  channel,  either  above  Decatur  or  beiOW  Florence. 

The  existing  project,  with  estimates,  is — 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  work  at  Big  Muscle  Shoals  by  con- 
stracting  a  canal  14^  miles  long,  having  9  locks  with  a  total  lift  of  85  feet,  and  an 
aqueduct  iK)0  feet  long  and  GO  feet  wide  over  Shoal  Creek,  with  the  necessary  perma- 
nent dams  and  bridges  over  the  several  creeks  and  ravines,  the  canal  trunk  to  be 
from  70  to  120  feet  wide  at  the  water  surface  and  6  feet  deep,  and  the  locks  300  feet 
long,  60  feet  wide,  and  having  a  depth  off)  feet  of  water  on  the  miter-sUIs. 

(2)  To  construct  at  Elk  River  Shoals  a  dUnal  1^  miles  long,  with  2  locks  having;  lifts 
of  ri  feet  and  from  5  feet  to  9  feet  respectively,  and  of  same  dimensions  as  the  locks  at 
the  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed-rock  of  the  river, 
and  to  construct  stone  wing-dams  and  retaining- walls,  to  contract  the  water-way  and 
to  check  the  velocity  of  the  current  at  certain  points. 

(4)  To  remove  or  reduce  the  worst  obstructions  above  Decatur  and  below  Florence 
to  the  limited  extent  that  may  be  imperative  to  assist  low-water  navigation,  having 
in  view  the  submission  of  plans  and  revised  estimates  for  a  radical  improvement  of 
the  various  obstructions. 

At  Little  Muscle  Shoals  the  project  is  practically  completed,  at  a  cost  of  $126,180.  A 
channel  about  2^  miles  long  has  been  blasted  out  and  about  three  miles  of  permanent 
stone  dams  built ;  but,  as  stated  in  the  annual  report  for  1886,  **  the  current  is  strong, 
and  the  velocity,  coml)ined  with  other  causes,  may  require  that  further  work  be  done 
on  this  section,  either  by  the  construction  of  locks,"  as  originally  provided  for  in  the 
estimates,  "or  by  a  modification  of  the  present  system  of  dams." 

At  the  Big  Muscle  Shoals. — C.  A.  Locke,  assistant  engineer,  in  local 
charge.    Tbe  principal  work  done  d\xt\wg  \h^  fiscal  year  consisted  in 
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rock  and  earth  excavation  on  sections  No.  1  to  No.  11,  inclusive;  and  in 
the  coustraction  of  the  permanent  dams  at  Blnewater  Creek  and  Six- 
Mile  Creek;  in  bailding  the  first  of  the  drop  gates  needed  for  the  five 
lower  locks.  Work  was  also  continued  ux)on  the  miter-gates  of  the  sev- 
eral locks  and  upon^  the  Shoal  Creek  Aqueduct;  also  upon  the  embank- 
ment at  Lock  No.  6y  and  the  coffer-dam  at  Lock  No.  9. 
• 
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Some  miscellaneous  work  was  done,  among  which  was  the  following 
at— 

Lock  1.— Fitting  and  laying  valve-tracks,  placing  lock-bridge,  gear  and  spar 
brackets,  etc. 

Lock  2.— Placing  hand-rails  and  spar-brackets. 

Lock  3.-- Placing  valve-sills  and  valves,  look-bridge  irons,  hand-rails,  and  spar- 
brackets. 

Lock  4. — ^Placing  and  notching  valve-sills ;  placing  lock-bridge  irons. 

Lock  5. — Constmcted  drop-gate  which  is  finished  and  placed  in  position.  (For 
plan  aDdmanenvering-gear  of  this  drop-gate,  see  Annual  Report  of  Chief  of  Engineers: 
1887,  page  1742.) 

Locks  5, 6, 7, 8, 9. — Quarrying  and  cutting  stone  for  drop-gate  wells ;  excavating  for 
and  placing  anchors,  anchor-bolts  for  straps ;  trestle  supports,  checking  masonry  for 
atraps,  fitting  valves,  etc.,  excavating  drop-gate  pits,  built  400  feet  of  trestle,  and 
laid  2,000  feet  of  track  to  Lock  9,  fitting  lock-bridge  irons,  etc. 

Shoal  Greek  Aqueduct. — Drilling  side  plates ;  riveting  side  plates  to 
uigle-irons  and  beams;  punching  braces;  completed  the  drilling  of  joints 
of  side  plates  and  sitting  in  of  cap-screws ;  drilling  holes  for  connecting 
straps  of  I  beams ;  punching  of  side  plates  and  riveting  of  bottom  plates 
completed ;  checks  cut  on  ends  of  piers  for  saddles  and  under  bottom 
plates ;  and  clearing  rust  from,  and  painting  plates  on,  both  sides. 

While  building  the  Blue  Water  Dam,  during  the  present  season,  one 
Kpan  was  added  44  feet  long,  to  the  eight  previously  provided  for,  mak- 
ing the  length  of  th^  river  at  the  mouth  of  Bluewater  Creek  396  feet. 

-N^ecessary  work  was  done  constructing  the  Douglass  Branch  Bridge, 
and  in  clearing  the  dams  and  aqueduct  of  drift  and  deposit  brought  down 
by  the  heavy  floods  of  March. 

Daring  the  night  of  Maroli  25  occurred  the  most  severe  and  deBtmokr 
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ive  rain-storm  ever  known  in  northern  Alabama,  the  effect  of  which 
upon  the  Muscle  Shoals  Canal  was  as  follows : 

The  damage  was  due  solely  to  the  rapid  fall  of  rain,  the  river  at  the 
time  being  low  and  the  canal  practically  empty.  The  rain  began  falling 
just  before  night,  and  it  is  thought  that  at  midnight  the  canal  trunk  was 
full  throughout  its  entire  length. 

An  inspection  of  the  canal,  made  as  soon  as  practicable  after  the  oc- 
currence of  the  storm,  shows  that  the  damage  was  comparatively  small, 
though  the  entire  work  was  most  severely  tried  in  many  ways,  and  may 
be  summed  up  as  three  breaks  in  the  tow-path,  each  about  100  feet  in 
length  'y  a  washout  back  of  Lock  6,  at  which  point  about  5,000  cubic 
yards  of  material  was  carried  away  and  deposited  in  the  canal  jnst  be- 
low the  lock;  a  large  accumulation  of  drift  in  and  about  several  of  the 
locks  and  against  the  dams  and  aqueduct  piers,  and  slight  washings 
of  the  tow-path  on  the  outside  at  a  number  of  places  where  the  flooil 
passed  over. 

No  damage  was  done  to  the  masonry  of  the  locks  or  the  aqueduct 
piers,  and  the  aqueduct  was  not  injured,  though  the  water  swept 
through  it  with  great  force. 

Shoal  Greek  rose  to  within  2  feet  of  the  floor  of  the  aqueduct,  and 
brought  down  a  large  quantity  of  drift,  much  of  it  being  large  logs, 
which,  owing  to  the  low  stage  of  the  river,  had  just  sufficient  space  to 
pass  beneath  the  bottom  of  the  aqueduct  without  damage.  Had  the 
river  been  a  few  feet  higher,  these  heavy  logs  might  have  broken  the 
thin  side-plates  of  the  structilre.  Much  drift  was  left  piled  against  the 
piers. 

The  three  breaks  above  mentioned  can  be  repaired  at  small  cost.  The 
railroad  track  has  been  replaced  on  trestles  over  them,  and  as  soon  as 
funds  become  avaUable  the  openings  can  be  filled  with  the  aid  of  the 
locomotives  and  dump-cars  in  a  very  short  time.  No  additional  damage 
is  likely  to  follow,  as  the  breaks  occurred  at  points  where  the  canal  was 
at  a  considerable  distance  from  the  river. 

The  effect  of  this  storm  proves  conclusively  that  the  present  plan  of 
the  channel  provides  an  insufficient  means  of  escape  for  flood  water 
during  heavy  rains,  and  additional  weirs  must  be  added. 

The  building  of  the  dredge-boat  Harwood^  which  was  in  progress  at 
the  close  of  the  last  fiscal  year,  has  been  completed,  together  with  its 
two  attendant  dump-scows,  and  were  taken  to  the  Elk  Biver  Shoals. 
The  United  States  steamer  Weitzel  was  also  completed  this  year  for 
service  upon  this  river  and  its  tributaries. 

The  dredge  will  be  employed  principally  in  dredging  the  channel  en- 
trance to  the  canal  and  in  keeping  the  entire  prism  clear  of  obstructions^ 
and  of  the  required  depth. 

The  pending  river  and  harbor  bill,  if  it  become  a  law,  as  passed  by 
the  Senate,  contains  ample  provision  for  the  acquiring  of  ^Hhe  land 
needed  for  the  sites  of  the  permanent  buildings  necessary  in  the  man- 
agement of  the  canals  at  the  improved  shoals." 

Surveys  on  the  Muscle  Shoals  Oanal  have  already  been  made  for  the 
purpose  of  determining  suitable  sites  for  these  buildings ;  and  also  for 
ascertaining,  as  a  matter  of  record,  the  amount  of  ^^  overflowed  lands,'' 
and  lands  ''cut  off"  by  the  canal  from  the  mainland  when  the  Muscle 
Shoals  Canal  is  in  operation. 

At  Elk  River  ShoaU, — William  A.  Barlow,  assistant  engineer  in  local 

charge.    The  available  funds  being  nearly  exhausted,  only  a  small  force 

coaM  be  employed  in  the  excavation  of  canal-trunk  and  for  foundation 

of  dry  walla,  laying  masonary  of  dry  walls^  repairing  dams^  removing 
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drift,  etc.,  and  in  the  work  pertaining  to  the  placing  of  valves^  gates, 
maDeuveriug-gears,  etc. 
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Mncb  miscellaneoQS  work  was  done  on  this  division :  Drilling  holes 
iu  miter-sills  of  locks,  leading  miter-bolts,  placing  wickets  (Lock  B), 
t'ODstrncting  lock-bridges,  rebaildiug  old  wall  above  Lock  A,  building 
Blope  wall  l^low  Lock  A,  and  above  and  below  Lock  B,  grading  and 
relaying  railroad  track  on  the  north  side,  and  resloping  south  side  of 
canal,  dredging  channel  below  Lock  B,  repairing  ditch  above  Lock  B, 
painting  lock-gates,  moving  timber,  beams,  etc.,  from  Decatur  to  head 
of  Muscle  Shoals,  in  tow  of  steamer  J&Zfc,  etc, 

The  canal  and  locks  of  this  division  were  so  far  completed  as  to  be 
tested  by  actual  use  in  passing  the  dredge,  and  in  moving  the  boats 
laden  with  materials  for  the  lower  division,  but  unfortunately  a  break 
about  100  feet  long  was  made  in  the  embankment,  above  Lock  A,  on 
January  4  last. 

•  ^be  part  of  the  embankment  where  the  break  occurred,  though  not 

^'^ished,  had  been  in  liosition  several  years,  and  was  believed  to  be 

^'^ectly  secure.     A  cross-dam   just  above  it   had  been  opened  two 

'^^ontbs  previous  to  the  accident,  to  give  access  to  the  locks,  and  the 

^mbaukment  had  sustained  a  good  head  of  water,  without  sign  of 

^kness.    An  examination  of  the  bank  at  the  break  showed  that  the 

^^^rial  of  the  embankment  was  principally  of  light  loam,  which, 

^^^  saturated  by  the  rising  river  outside,  became  much  weakened 

J??  Was  unable  to  resist  the  increased  pressure  due  to  the  rise  inside. 

Tji^  bank  and  its  interior  dry  slope  revetment  was  swept  away. 

^1  "^He  water  has  remained  too  high,  even  if  funds  were  available,  to  do 

?  Vork  of  repair  economically, 
^jj^o  further  widening  of  the  break  is  likely  to  occur,  as  the  lock  abut- 
^l|^t  forms  a  protection  at  one  end,  and  the  nprap  dam  at  the  other 

jj  ^^  fact,  the  violent  floods  of  the  following  March,  above  referred  to, 
^1^  not  increase  the  damage.  The  substantial  stone  dam  will  be  ex- 
^j^^ed  to  the  lock- wall  before  the  opening  of  the  canal  to  general  navi- 
^^3^on. 

j^c^le  dam  extending  from  the  head  of  Lock  A  to  foot  of  Brown's 
^^^nd,  2^  miles  iu  length,  was  repaired  along  its  middle  and  upper 
j^^tions  by  relaying  portions  which  had  been  injured  by  drift,  and  by 
^*Vng  holes  below  the  surface,  which  allowed  the  escape  of  water,  thus 
^^^ing  somewhat  to  the  height  of  the  pool. 

Above  this  pool  iu  Brown!8  Island  Chute  the  present  channel  is  very 

T^^atisfactory,  being  crooked,  crossing  the  chute  to  the  island,  and  then 

^^k  to  the  main  shore  just  above  the  dam.     In  this  place  the  current 

^t  ordinary  stages  makes  a  serious  draw  over  the  dam,  rendering  navi- 


kM 


1598     REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

gation  both  difficult  and  dangerous ;  even  the  local  pilot  on  the  work 
having  trouble  in  following  it  with  the  small  Government  tow  boat. 

With  a  view  to  suggesting  a  remedy  for  this  defective  channel,  a  sur- 
vey of  the  locality  was  made  by  First  Lieut.  H.  E.  Waterman  in  No- 
vember* 

From  the  soundings  shown  by  this  survey  it  was  found  that  to  change 
the  channel  so  as  to  avoid  the  dangerous  vicinity  of  the  dam  and  carry 
it  along  the  main  shore  almost  in  an  exact  straight  line,  giving  a  depth 
of  5  feet  and  a  width  of  100  feet,  will  require  rock  excavation  to  the 
amount  of  about  28,000  cubic  yards. 

The  presenc  channel  has  never  been  completed,  though  considerable 
excavation  has  been  done|  a  gre^it  part  of  which  would  not  be  aban- 
doned by  the  change  proposed,  as  a  considerable  section  extends  along 
the  main  shore  in  the  line  of  which  the  proposed  work  would  form  an 
extension,  the  crooked  partubove  referred  to  being  left  out. 

It  is  believed  that  this  modification  is  one  that  will  be  demanded  as 
soon  as  navigation  on  thi^  part  of  the  river  is  attempted,  and  therefore 
it  would  be^visable  to  anticipate  this  demand  by  doing  the  work  as 
early  as  practicable. 

Lock  A,  at  the  head  of  the  Elk  Biver  division  of  the  canal,  is  pro- 
vided with  an  upper  bay,  the  walls  of  which  are  5  feet  higher  than 
those  of  the  lock  chamber.  It  was  the  intentiori  to  build  the  dam  above, 
about  on  a  level  with  the  top  of  chamber  walls,  the  additional  height  of 
the  upper  bay  and  gates  serving  as  a  guard  to  the  lock. 

The  dam  as  built  is  really  higher  than  the  chamber  walls  and  lower 
gates,  and  when  made  tight,  as  it  should  be,  to  afford  sufficient  deptb 
above,  the  pool  will  stand  at  a  higher  level  than  the  top  of  the  chamber 
walls,  interrupting  the  use  of  the  lock.  It  is  believed  that  this  entire 
lock  should  be  raised  to  the  level  of  the  upper  bay,  and  a  waste-weir 
provided  in  the  dam  at  a  suitable  place  above  the  lock. 

A  survey  (lO.l  miles)  of  the  Golbert  Shoals  and  Bee  Tree  Shoals  was 
completed  in  December,  1887,  and  report  rendered  in  January,  1888. 

The  head  of  these  obstructions  is  about  21  miles  below  the  Muscle 
Shoals,  and  their  ra<lical  improvement  is  obligatory  if  the  canal  itself 
is  to  be  utilized  to  its  full  extent, t.  «.,  navigable  for  vessels  of  5  feet 
draught  throughout  the  year. 

As  will  be  seen  by  reference  to  the  report  and  estimates  submitted 
and  published  in  Report  of  Chief  of  Engineers,  1887,  pp.  1747  et  seq.^ 
the  only  plan  which  seems  to  warrant  satisfactory  results  is  that  of 
constructing  a  lock  and  dam  at  each  of  the  shoals. 

The  report  suggests  that  the  lock  and  dam  at  Colbert  Shoals  be  lo- 
cated at  the  foot  of  the  shoals,  the  lock  to  have  an  extreme  lift  of  15 
feet,  with  a  dam  about  24  feet  high. 

The  other  lock  and  dam  to  be  built  below  Bee  Tree  ShoalS;  the  lift  of 
lock  to  be  12  feet,  and  height  of  dam  21  feet. 

No  official  action  has  yet  been  taken  upon  the  method  of  improvement 
recommended;  the  projeeted  work,  it  is  estimated,  will  cost  not  less  than 
$923,000.  An  accurate  revised  estimate  will  be  made  when  tbe  exact 
sites  and  design  of  the  structure  are  determined. 

In  this  connection  attention  is  respectfully  invited  to  the  report  above 
named  for  the  general  considerations,  previous  work,  character  of  the 
obstructions,  etc.,  pertaining  to  this  Very  important  improvement,  so 
necessary  to  the  present  and  prospective  commerce  of  the  Tennessee 
Eiver. 

In  view  of  the  importance  of  completing  and  uiiliziug  this  improve- 
ment  at  tbe  earliest  practicable  moment,  it  would  be  desirable  to  have 
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appropriated  the  whole  ainoaut  needed  iu  one  sum,  thus  permitting  the 
work  at  the  two  locks  to  be  prosecuted  simultaneously. 

A  favorable  consideration  of  this  plan  would  modify  the  estimates  for 
the  existing  prolect,  increasing  the  same  by  the  amount  above  stated 
1*923,000). 

The  last  appropriation,  Angust  5,  1886,  for  the  Tennessee  River, 
limited  it8   expenditure  to  the  Muscle  Shoals  improvement,  but  the 
pending  river  and  harbor  bill  contains  an  item  for  the  lower  river  gen- 
erally, and  if  it  becomes  a  law  in  the  form  as  passed  by  the  Senate, 
permits  of  an  expenditure  in  part  at  the  Colbert  Shoals,  or  at  the  serious 
obstructions  between  Chattanooga  and  Decatur,  Ala.,  to  be  based  upon 
aa  approved  project  for  such  work  as  may  hereal'ter  be  determined  upon. 
The  commerce  of  the  Tennessee  River  below  Chattanooga  and  above 
the  Muscle  Shoals  is  shown,  in  part,  by  the  accompanying  table  of  com- 
mercial statistics  as  correctly  and  definitely  as  it  can  be  ascertained. 

It  has  been  impracticable  to  obtain  data  of  the  commerce  below  the 
MQ8cle  Shoals,  except  in  general  t^rms,  by  reason  of  changes  iu  the 
management  of  the  river  trade^  but  it  is  asserted  by  those  operating 
the  "Tennessee  River  United  States  Mail  Line"  that  the  lumber  ship- 
ments have  increased  about  20  per  cent,  over  those  of  last  year,  aod 
that  shipments  of  peivnuts  have  fallen  short  about  25  per  cent,  and 
general  merchandise  10  per  cent,  during  the  same  period. 

(See  Commercial  Statistics  below  Muscle  Shoals,  Report  Chief  of 
Engineers,  1887,  p.  1746.) 

The  following  extract  from  the  Report  of  last  year  applies  in  an  in- 
creased degree  to  the  conditions  at  this  time,  and  is  therefore  submit- 
ted: 

So  (ar  as  ascertained,  the  work  thus  far  executed  has  had  no  appreciable  effect  upon 
m^raoce  or  freight  rates,  the  latter  being  coDtrolled  by  the  '^oinpcting  steam-b«ats 
plying  upon  the  river;  though  some  instances  are  of  record  where  greatly  reduced 
rates  have  been  obtained  from  the  railroad  to  terminal  pointH  becaiine  of  the  improved 
coQ«litioQ  of  the  channel  at  the  upper  entrance  toHho  Elk  River  Shoals  Canal. 

The  prospective  advantages  to  navigation,  as  avoII  as  present  bernilits  to  the  com- 
maoity,  by  continuing  the  improvement  to  completion,  not  alone  of  the  Muscle  Shoals 
and  the  Colbert  Shoals,  but  of  the  entire  stream  below  Chattan<ioga,  is  held  to  be  by 
the  inhabitants  of  the  Tennessee  Valley  well-nigh  incalculable. 

The  whole  region  is  rapidly  developing  as  one  of  the  richest  in  coal  and  in  iron  and 
oUier  mineral  deposits,  and  all  that  seems  necessai»y  to  the  further  development  of 
tbwe  Qoqnestioned  resources  is  cheap  transportation  and  an  open  river  to  the  com- 
mercial centers  of  the  Mississippi  Valley. 

The  delays  incident  to  obtaining  tlie  needed  funds  has  resulted 
agaio  in  the  loss  of  a  work/ing  season,  which,  combined  with  the  disor- 
ganizing and  scattering  of  the  entire  working  force,  renders  it  difficult 
and  slow  to  resume  active  operations  on  account  of  the  remoteness  of 
the  works  from  the  main  routes  of  travel. 

The  funds  available,  if  the  pendi-ng  river  ^ind  harbor  bill  becomes  a 
law,  and  the  amouut  herein  asked  for  can  be  i)rolitably  expended  in 
completing  the  work  at  the  Big  Muscle  Shoals  and  the  Elk  III  ver  8hoals, 
opening  the  canal  to  navigation;  and  in  iin])roviiig  the  Colbert  Shoals, 
the  obstructions  through  the  gorge  of  the  mountains,  the  sand  bars  at 
Bridgeport  and  Gilbertsville,  etc.,  and  in  removing  surface  obstructions 
in  the  lower  river. 

The  obstructions  immediately  below  Chattanooga,  including  those  in 
the  gorge  of  the  mountains,  though  improv^ed  in  past  years  to  a  consi<l- 
erable  extent,  are  still  troubU»some. 

Their  condition  and  the  work  needed  upon  thoni  may  be  smnniarizcd 
a«  follows : 

(1)  Ross*8  Toir/ieaei,  U  miles  beJow  (Jhatf^auooga :  Some  dved^\\\g  i^- 
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qaired  on  the  bar ;  a  sunkeu  barge  and  several  snags  to  be  removed. 
The  dam  is  iu  a  fair  condition. 

(2)  At  MoccaMu  Pointy  opposite  Lookout  Mountain :  The  channel  is 
shallow  and  should  be  deepened  by  channel  work ;  possibly  dredging 
will  be  sufficient, 

(3)  Brown^s  Bar^  near  foot  of  Brown's  Island,  8  miles  below  Chatta- 
nooga :  The  present  channel  is  through  a  rocky  reef,  is  too  narrow,  and 
should  be  wideued  by  blasting  away  more  of  the  reef. 

(4)  Tumbling  Shoals^  9  miles  below  Chattanooga:  This  shoal  is  troa- 
blesome  at  certain  stages  of  the  river ;  reefs  of  heavy  bowlders  jut  oat 
from  the  opposite  banks  and  render  the  channel  so  crooked  that  steam- 
ers with  tows  Und  great  difficulty  in  avoiding  the  shoals ;  the  channel 
should  be  made  less  crooked  -by  removing  the  ends  of  the  projecting 
ree&. 

(5)  TJie  SucJcy  2  miles  below  Tumbling  Shoals:  The  channel  here  is 
narrow  and  the  current  swift,  especially  at  low  water.  A  good  deal 
was  done  here  in  former  years,  resulting  in  great  benefit. 

The  plan,  which  consisted  in  widening  the  channel,  should  be  farther 
extended  by  dredging  and  the  removal  of  bowlders. 
•(6)  Eichie^s  Point,  3  miles  he\ow  the  Sack,  has  now  the  least  width  in 
this  part  of  the  river.    Its  current  is  very  swift  and  troublesome.  More 
width  should  be  giveu  by  the  removal  of  projecting  bowlders, 

(7)  Boiling  Pot,  1  mile  further  down,  is  most  troublesome  at  high 
stages:  relief  can  only  be  had  by  widening  the  channel. 

(8)  Skillet^  I  mile  below  Pot  Channel,  is  specially  bad  at  low  water,  a 
reef  from  left  bank  contracting  the  channel  and  causing  a  rapid  cur- 
rent.   Vessels  can  only  ascend  at  low  stages  by  the  aid  of  lines. 

The  low-watei  channel  should  be  widened  by  removing  part  of  reef. 

(9)  The  Pan,  2  miles  below  Skillet,  the  last  of  the  mountain  obstruc- 
tioDs,  is  especially  difficult  at  high  wat«r,  a  projecting  point  on  the 
right  and  a  reef  immediately  opposite  causing  serious  contraction  on 
the  higher  stages.    Some  rock  excavation  is  needed. 

A  few  minor  shoals  between  the  mountains  and  Bridgeport  also  re^ 
quire  attention,  and  it  is  very  essential  that  an  instrumental  survey  of 
the  river  below  Chattanooga  be  made  as  soon  as  practicable,  in  onler 
to  obtain  detailed  maps  of  all  the  obstructions,  together  with  a  com- 
plete profile  of  the  river,  so  that  estimates  can  be  revised  and  projects 
for  the  radical  improvement  submitted,  based  upon  the  necessary  and 
definite  data  that  can  only  be  thus  obtained. 

Original  estimates  of  cost  of  improving  the  Tennessee  River  below 

Chattanoo;;a 94,133,000.00 

Modified  and  increased  in  1888 923,000.00 

Total  estimates .^ 5,056,000.00 

Amount  appropriated 2, 958,000.00 

Amount  expended 2,957,377,2» 

Money  statement. 

July  1,  1887,  amount  avaUable $94,883. 13 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1.1887 $90,880.76 

July  1,  1888,  outstanding  liabilities 3,379.65 

94,260.41 

July  1,1888,  balance  available 622.72 

Amount  appropriated  by  act  of  August  11,  1888 250,000.00 

-Amounfravailable  for  fiscal  year  ending  June  30,  1889 250,622.72 
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f  Amoant  (estimated)  iHsquLred  for  cotnpletioQ  of  existing  project $1, 848, 000. 00 

I  AmoQotUiatcaabeprontably  expended  ia  fiscal  year  ending  June  30, 

\    1890 ....:. 1,000,000.00 

.  Sobmitted  in  compliance  with  reqairements  of  sections  2  of  river 
I   and  barbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 

Tennessee  Biver  above  Chattanooga  from  July  1,  1687,  to  June  30,  1888. 


Artidea. 


Brfck number. 

Co4 tOOB 

R«or barrels. 

Grtin ....biubels. 

H»y tons. 

uoDore do  .. 

Live4toek head. 


Quantities 


600,000 

32,000 

4,280 

1,447,055 

•     1,400 

84,000 

81,220 


ArticlM. 


Logs feetB.M 

LuDiber do.. 

Merchandise pounds 

Passengers number 

Sand   cabioyards 

Shinsles 

Wood cords 


QuAB  titles* 


24.500,000 

1,024,000 

7,228,000 

52, 370 

6,445 

120, 000. 000 

623 


Tennmee  Biver  below  Chattanooga  and  above  Muscle  Shoals  from  July  1,  1887,  to  June 

30,  1888. 


Artioles. 


?'**,k Bomber.. 

^w tons.. 

2**«n '.*.'*.*.''. bales. 

™' barrels.. 

§'»»« boshela.. 

^y tons.. 


Qiuuititiee. 


23,000 

7,000 

5,720 

4,27ft 

235.411 

9tH 


Articles. 


Live-stock head. 

Lumber feetB.M. 

Merchandise pounds. 

Passengers number. 

Sand cubic  yards. 


Quantities. 


76,634 

503,150 

14, 990. 620 

65.399 

2,300 


List  of  steam-boats  plying  on  Tennessee  JRiver. 
ABOVE  CHATTANOOGA. 


Names  of  boats. 


w^'^Uman.. 
r.r'ynier. 


PaT^^ehes . 
'^-'^  Morion 


Character. 


Stem-wheel 
...do 


.do 
do 
do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Length. 

Breadth. 

Depth. 

145 

30.00 

3.02 

105 

19.00 

2.00 

130 

25.00 

4.00 

79 

15.00 

3.00 

U2 

21.00 

3.00 

142 

31.06 

4.06 

130 

27.00 

3.08 

76 

13.00 

3.00 

142 

24.07 

3.08 

122 

2&00 

4.00 

100 

laoo 

3.05 

08 

17.00 

3.00 

94 

18.00 

3.00 

68 

12.00 

3.00 

60 

.12.00 

2.00 

Tonnage. 


249.45 

68.63 

226.26 

32.72 

141. 17 

347.43 

224.13 

31.30 

357. 49 

205. 97 

148.42 

18G.15 

160.36 

63.01 

44.32 


BELOW  CHATTANOOGA  AND  ABOVE  ICIJSCLE  SHOALS. 


BLo'  'Johnson 
Di^ll  Qnnter  . 


^'O^ 
^'^^^d^- 


Stem-wheel. 
..  do 


do 

do 

.do 

.do 


141.02 

23.00 

4.02 

153.00 

28.00 

4.00 

80.00 

19.00 

3.00 

65.00 

24.00 

3.00 

134.00 

27.00 

3.00 

120.00 

22.05 

4.00 

160.90 
565.34 
110.78 
111.25 
167.00 
255.96 


BELOW  MUSCLE  SHOALS. 


^S?*5i,t3ilbert.... 


Stem-wheel 
do 


.do 

.do 

.do 

do 


250 
230 
206 
183 


47 
44 
40 
37 


6.00 
6.06 
5.06 
5.03 


700 
625 
450 
425 


'bno  88 101 
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A  A  2. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

This  stream  rises  od  the  western  slope  of  the  Blue  liidge,  in  North 
Oarolina,  and  enters  Tennessee  at  Paint  Eock,  about  121  miles  from  the 
mouth  of  the  river. 

The  French  Broad  unites  with  the  Holston  about  4^  miles  above 
Knoxville,  thus  forming  the  Tennessee  Biver.  Thisconclusion  is  now  gen- 
erally accepted,  Knoxville  being  constructively  placed  on  the  Tennessee 
by  the  legislation  making  appropriations  for  the  Tennessee  Biver. 

In  the  report  on  the  improvement  of  the  Tennessee  Biver  above  Chat- 
tanooga more  extended  comments  are  made  in  reference  to  this  matter. 

The  State  of  Tennessee,  in  1836,  appointed  commissioners  to  saperin- 
tend  the  improvement  of  Seven  Island  Shoals,  about  30  miles  below 
Dandridge,  which  makes  it  evident  that  the  French  Broad  Biver  re- 
ceived a  part  of  the  appropriations  of  the  State  for  improving  the  rivers 
forming  the  then  so-called  '^  East  Tennessee  District.'^ 

Some  work  by  the  State  was  also  carried  on  above  Dandridge,  for 
several  of  the  old  State  dams  in  this  section  of  the  river  were  utiliz^ 
by  repairing  them  in  1881 ;  but  these  old  dams  generally  have  been  re- 
moved in  the  progress  of  work  under  the  present  project. 

An  examination  was  made  in  1870  and  report  rendered  in  1871.  A 
reexamination  in  Tennessee  was  ordered  by  Congress  in  1875,  ^' from 
the  Holston  to  Leadvale." 

The  estimate  made  in  1871  was  resubmitted  with  the  report  of  1876. 

Below  Leadvale — mouth  of  the  Nolichucky  Biver — a  distance  of  90 
miles,  the  river  was  impeded  by  the  surface  obstructions  usually  found 
in  mountain  streams,  and  having  a  fall  of  about  1  foot  per  mile.  This 
section  is,  however,  exceptionally  beautiful,  being  broad  and  well 
adapted  to  navigation. 

From  the  mouth  of  Nolichucky  Biver  to  the  line  dividing  the  States 
of  Tennessee  and  North  Carolina,  a  distance  of  about  31  miles,  the  river 
is  not  susceptible  of  improvement,  except  by  slackwater  navigation  at 
a  cost  wholly  disproportionate  to  the  benefits  likely  to  accrue  to  its 
present  or  prospective  commerce. 

The  present  plan  therefore  limits  the  work  to  obtaining  a  good  navi- 
gable channel  sufficient  to  pass  steam-boats  not  drawing  more  than  2^ 
feet  during  the  season  of  low  water  from  Leadvale  to  the  mouth  of  the 
river.  This  to  be  effected  by  removing  bowlders,  snags,  overhang- 
ing trees,  etc.,  reducing  bars  and  reefs,  and  building  the  riprap  dams 
necessary  to  contract  the  water-way. 

Work  in  channel  and  on  dams  was  in  progress  at  the  close  of  the 
last  fiscal  year,  and  was  continued  until  October,  1887,  on  the  shoals  at 
Evans'  Island,  Fains'  Island,  Seven  Islands,  and  other  points. 


Looation. 


Fain  Island  Shoals . . . 
EyanB*  Island  Shoals. 
Seven  laland  Shoaiia. . 


Total. 


Ezcaration,  cubic  yards. 


M 

o 

2 

n 

s 


105 


105 


CO 


300 
300' 


600 


I 


325 
326" 


QaanTlnfi:, 
oabio  yards. 


t 


\«o\- 


1.404 
168 
154 


a 

0. 


OQ 


\ 


687 
420 
326 


Dams,  cabio 
yards. 


t 

Pi 
CC 


\ 


788 
'284 


to 


135 

300 

86 

477 


Snag-boata. 


o  g 


4 

28 

5 

87 


«  p 


• 


91 
» 
10 
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Ah  a  matter  of  economy  in  outlay  for  boats,  saperiutendeuce,  etc., 
active  oi)eratiou3  were  carried  on  in  connection  with  the  work  to  be 
done  on  the  Dpi>er Tennessee;  therefore,  on  the  exhaustion  of  availa- 
ble funds  tor  this  improvement,  the  working  force,  boats,  etc.,  in  charge 
of  8ni>erintendent  R.  R.  Thacher,  were  dropped  down  to  Baker's  Shoals 
of  the  Tennessee  Biver,  near  Knoxville. 

The  commerce  of  the  French  Broad  River  is  considerable  and  rapidly 
increasing,  and  consists  of  logs,  lumber-rafts,  grain,  shingles,  marble, 
saud,  and  general  inerchandise. 

The  prospective  advantages  to  navigation,  iis  well  as  present  benefits 
to  the  people  living  near  this  stream,  by  the  completion  of  the  projected 
work,  are  the  increase  of  transportation  facilities  for  the  products  of  the 
rich  agricultural  and  mining  regions  of  its  upper  waters,  by  the  obtain- 
ing of  a  safe  navigable  channel,  about  30  inches  deep  at  low  water,  below 
tLe  mouth  of  Nolichucky  River,  about  1  mile  above  Leadvale. 

The  improvements  already  made,  though  limited  and  incomplete, 
appear  to  give  satisfaction  to  the  raftsmen  and  boatmen  navigating  its 
waters. 

The  mineral  wealth  of  the  mountain  region  drained  by  this  river  and 
its  tributaries  awaits  the  completion  of  a  safe  and  economic  highway 
from  mine  to  market  to  aid  in  its  development. 

Should  the  river  and  harbor  bill  now  pending  in  Congress  become  a 
law,  any  appropriation  therein  for  this  work,  and  the  amount  herein 
asked  for,  can  be  profitably  expeHded  under  the  present  project  for  im- 
proving the  channel  below  Leadvale,  principally  by  channel  excavation 
aod  the  building  of  wing  dams  necessary  to  contract  the  water- way. 
Active  operations  to  be  renewed  at  the  worst  shoals  obstructing  the 
lower  stretch  of  river,  reaching  from  Mill  Shoals  to  Bryant's  Shoals,  a 
distance  of  about  50  miles. 

Tb«  eslimate  of  cost  of  improying  FreDch  Broad  Kiver,  from  Leadvalo  to 

month 1150,000 

Amoant  appropriated ii8, 000 

Amoant  expended 2t5,000 

Money  statement 

Joly  1, 1887,  amoant  available fl,727.40 

July  1,  l^^f  amount  expended  during  fiscal  year,  exclusive  of  • 

liabilitiesoutetanding  July  1,1687 |4,r)8*2.96 

July  1,1888,  outstanding  liabilities 44.44 

4,727.40 

Anioimt  appropriated  by  act  of  August  11, 1888 10.000.00 

I  Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 00 
Amoant  that  can  be  protitably  expended  in  fiscal  year  ending  June  30,181)0    30, 000. 00 
babmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  acts  of  1866  and  1867. 


Commercial  8t4it%8iic8  from  July  1,  1887,  to  June  30,  1888. 


Artidea. 


Gnia bushels. 

Bay. tons. 

lin$iock head. 

Lflp feet  B.M. 

Loaber do... 


Qaan  titles. 


108,380 

122 

370 

6, 940, 000 

1, 457, 000 


Articles. 


Wood cordH. 

Marble cubic  yards. 

Sand do . . . 

StoDe do  .- 

Morcbandiso pouuda . 


Quantities. 


■\ 


129 
4,  200 

29.  050 
5,400 
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A  A  3. 

IMPROVEMENT. OF  LITTLE  TENNESSEE  RIVER,  TENNESSEE. 

This  river,  the  "  Tanuassee"  of  the  aborigines,  and  "  Tennessee '^  of 
the  early  settlers,  rises  in  the  Blue  Ridge,  flows  northwest  for  abont  134 
miles,  and  enters  the  Holston  or  Big  Tennessee  near  Lenoir's,  about  47 
miles  below  Knoxville  and  142  miles  above  Chattanooga. 

Two  examinations  of  this  stream  as  the  '^Tennessee  River"  were  au- 
thorized by  act  of  1874  from  above  **the  mouth  of  Holston  River  to 
the  Ohilhowee  Mountains,  Tennessee,''  and  by  act  of  1875  "  from  the 
Ohilhowee  Mountains  to  the  Georgia  line."  These  examinations  were 
made  in  October,  1874,  and  August,  1875,  respectively : 

The  act  of  1881  provided  for  a  third  examination,  which  was  made  in 
November  of  that  year,  below  "  the  mouth  of  the  Tellico  River,"  a  dis- 
tance of  about  13  miles,  and  upon  this  examination  the  present  project 
and  estimates  are  based. 

The  obstructions  were  found  to  be  rock-reefs,  gravel  bars,  bowlders, 
snags,  etc.,  and  the  plan  of  improvement  adopted  was  to  remove  the 
suiface  obstructions,  reduce  the  ree&  and  bars,  and  build  wings-dams 
where  necessary,  to  contract  the  water-way,  so  as  to  secure  a  navigable 
low-water  channel  40  feet  wide  and  2  feet  deep  below  the  mouth  of 
Tellico  River. 

Only  one  appropriation,  that  of  August  2, 1882^  $5,000,  has  been  maile 
for  this  work,  and  it  was  expended  to  advantage;  for  the  Report  of  the 
Chief  of  Engineers  for  1884  shows  that  "  the  work  done  is  very  highly 
spoken  of  by  river-men  and  others  interested  in  the  improvement,  and 
it  will  doubtless  satisfy  all  the  demands  of  commerce  when  completed 
acconling  to  the  present  plan." 

No  work  has  been  done  since  December,  1883,  and  from  its  character 
as  a  mountain  stream  the  improved  channel  would  be  found  on  exam- 
ination to  be  much  obstructed  by  accumulated  snags  and  drift  brought 
down  by  floods  of  the  last  five  years. 

The  commerce  consists  principally  of  logs,  lumber,  grain,  and  general 
merchandise. 

The  "  commercial  statistics,"  herewith  submitted  were  collected  under 
the  direction  of  the  engineer  officer  in  charge,  but  they  by  no  means 
represent  the  entire  commerce  of  this  stream,  because  its  trade  seeks 
a  market  in  rafts  and  on  flat-boats,  consequently  making  it  very  dif- 
ficult to  obtain  complete  and  reliable  data. 

The  appropriation  herein  asked  for  ($10,000)  can  be  profitably  ex- 
pended in  removing  the  surface  obstructions  from  the  improved  chan- 
nel, and  in  continuing  the  improvement  by  building  wing-dams,  etc, 
as  projected. 

In  support  of  this  estimate  I  quote  from  my  report  of  last  year 
(1886-'87): 

The  prospective  advantages  as  well  as  present  benefits  to  navigation  by  contiuaing 
tbe  proposed  improvement  to  completion,  are  the  securing  of  a  safCi  navigable  chan- 
nel for  rafts  and  flat-boats,  and  for  tbe  liglit-draagbt  steam-boats  plying  the  apper 
Tennessee,  the  lengthening  of  the  season  of  navigation,  and  the  diminishing  of 
danger  of  passage  unriug  the  **  tides  "  caused  by  heavy  rains,  and  as  the  river  forms 
the  principal  highway  for  the  products  of  the  rich  agricultural  and  mineral  country 
through  which  it  passes,  these  interests  would  be  greatly  developed  and  extended  by 
the  opening  up  of  an  improved  channel  for  a  safe  and  economical  liue  of  transit  to 
the  business  centers  on  the  Tennessee. 

Estimate  for  improving  Little  Tennessee  River  below  mouth  of  Telhco  River  $23,734 

Aojoant  approprmted 5,000 

Amouut  expendod • 5,000 
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Money  statement 

AmooDt  (estimated)  reauired  for  completion  of  existing  project |18, 724. 00 

Amocntthat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of 'sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

Commrrcial  siaiUiicsfrom  Juljf  1,  1887,  to  June  30,  1888. 


Arliclos. 

QosntitiM. 

ArtidoA. 

Qaaii  titles. 

Gnhi bashels.. 

Merehaiidisa pounds.. 

95.660 

Log* feet,B.M.. 

Lumber do 

2.740.000 
220,000 

A  A  4. 

IMPROVEMENT  OF  HIAWAS8EE  RIVER.  TENNESSEE. 

ThU  Stream  rises  in  Georgia  on  the  western  slopes  of  the  Bine  Bidge. 
Its  coarse  of  aboat  135  miles  is  nearly  at  right-angles  to  the  Tennessee, 
which  it  enters  72  miles  below  the  mouth  of  Clinch  River,  and  38  miles 
above  Chattanooga. 

Id  1S30,  the  State  of  Tennessee  included  this  river,  in  the  East  Teu- 
Dcssee  District,  as  worthy  of  improvement,  and  some  work  was  done  by 
the  State,  but  with  little  permanent  benefit  to  commerce. 

An  examinatiqa  and  estimate  of  cost  were  made  in  October,  1874, 
opon  which  the  present  plan  of  improvement  is  based.  The  estimate 
was,  however,  increased  in  1885. 

Light-draught  steam-boats  ascend  to  Charleston,  Tenn.,  about  20  miles, 
but  the  head  of  navigation  for  rafts  and  flat-boats  is  at  Savannah  Ford, 
33  miles  from  mouth  of  the  river. 

The  bridge  of  the  East  Tennessee,  Virginia  and  Georgia  Railroad 
crosses  at  Charleston.  This  structure  has  no  draw  and  is  so  low  that 
when  the  river  is  at  a  good  boating  stage  even  the  smallest  steamboats 
are  anable  to  pass  through  its  spans. 

The  channel  obstructions  are  such  as  are  usually  found  in  mountain 
streams — ^rock-reefs,  gravel-bars,  snags,  and  overhanging  trees. 

The  present  plan  is  to  reduce  the  reefs  and  bars,  remove  bowlders, 
snags,  etc.,  from  the  channel  and  build  the  wing  dams  necessary  to  ob- 
tain a  channel  40  feet  wide,  and  2  feet  deep  at  average  low  water  as  far 
as  Savannah  Ford. 

No  work  has  been  done  during  the  fiscal  year,  there  being  no  availa- 
ble funds. 

The  commerce  of  this  river  is  increasing,  and  consists  of  logs,  grain, 
and  general  merchandise,  the  grain  coming  to  market  on  flat  and  keel 
l)oatsfrom  the  upper  waters  principally,  and  the  merchandise  on  small 
Mteamers  plying  below  Charleston  to  points  on  the  Tennessee  River. 

Tbe  prospective  advantange  to  navigation,  as  well  as  immediate  bene- 
fits to  the  community  by  continuing  the  work  to  completion,  are  the 
opening  and  maintaining  of  a  good  navigable  channel  at  ordinary  stages 
of  water  for  light-draught  steam-boats,  etc.,  to  Charleston,  and  for  flat- 
boats,  etc.,  to  Savannah  Ford. 

Tbeoriginal  estimate  of  cost  of  improving  Hiawassee  Ri  ver,Tenne88ee,  was. . .  $20, 000 

Isereased  inl885to ! 3G,.'S00 

AjDoont  appropriated ^,0(iQ 

Aaonnt  expended ^,000 


'  --^ 
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Money  statement. 

AmouDt  appropriated  by  act  of  Aiigast  11, 1888 $1,000.00 


"Amoant  (estimated)  required  for  completion  of  exitttin^  project 

Amoont  that  can  be  prontably  expended  in  fiscal  year  ending  Jnne 30, 181K) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  act«  of  1866  and  1867. 

Covumercial  statittics  from  July  1, 1887,  to  June  30, 1888. 


l,r»00.0i> 
1,  .^00. 00 


Articles. 

Qnan  titles. 

* 

Articles. 

Qnaniitieft. 

Grain bushels.. 

Livestock iTead.. 

Hay tons.. 

181,702 
700 
320 

Logs feet,6.M.. 

Iferchandise pounds.. 

1,500,000 
870,  OM 

A  A  5. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Clinch  River,  known  as  the  Pellissippi  by  the  first  explorers, 
rises  in  the  Camberland  Mountains  in  southwestern  Virginia,  and  dis- 
charges its  waters  into  the  Tennessee  near  Kingston,  Tenn.,  having  a 
course  of  about  165  miles  in  Virginia  and  230  miles  in  Tennessee,  and 
draining  an  area  of  about  1,436  square  miles. 

In  1830,  1342^  and  subsequent  years,  the  State  of  ^Tennessee  made 
appropriations  lor  improving  the  channels  of  her  navigable  rivers,  and 
in  1844  appointed  commissioners  to  direct  the  work  to  be  done  on  the 
Clinch  River,  which  consisted  of  removing  snags,  gravel-bars,  loose  rock, 
and  building  wing-dams.  No  permanent  benefit  resulted  from  the  imr 
perfect  work  done  by  the  State  under  the  loose  contract  system  adopted , 
and  several  of  the  dams  have  been  rempved  as  obstructions,  and  others 
repaired  or  modified,  under  the  present  project. 

Within  the  limits  of  Virginia  some  money  has  also  been  expended  in 
improving  this  river  by  a  chartered  company,  though  that  State  has 
made  no  appropriation  for  that  purpose  so  far  as  known. 

The  appropriations  made  by  Congress  for  improving  this  river  pro- 
vide only  for  work  to  be  done  in  the  lower  section  of  230  miles,  that  is 
in  Tennessee. 

An  examination  of  this  stream  was  made  in  1875,  upon  which  the  ex- 
isting project  is  based,  consisting  in  the  removal  of  ledges,  rock-x>oint8, 
gravel  bars,  bowlders,  snags,  and  overhanging  trees,  and  building  rip- 
rap dams,  so  as  to  obtain  at  ordinary  low  water  a  channel-depth  of  2  feet 
from  the  mouth  to  Clinton,  about  70  miles,  and  1^  feet  from  Clinton  to 
Walker's  Ferry  (Haynes),  about  75  miles.  From  Walker's  Ferry  to  the 
Tennessee  State  line,  85  miles,  the  only  work  that  can  be  done  to  advan- 
tage is  to  reduce  the  rock-ledges  and  remove  bowlders,  etc.,  sufficient 
to  assist  flat-boat  navigation  during  the  so-called  ^<  rain-tides.'* 

With  the  funds  appropriated  by  act  of  August  5, 1886,  active  opera- 
tions were  resumed  in  July  at  Cloud's  Shoals,  about  113  miles  from 
mouth  of  river,  by  blasting  a  channel  through  the  ledges,  and  using  the 
rock  in  building  wing-dams. 

Cloud's  Shoals  are  about  1^  miles  long,  the  upper  part  being  very 
shallow,  and  rafts  or  flat-boats  were  liable  to  be  "hung  up"  there  on  a 
falling  river ;  but  absolute  loss  seldom  occurs. 


1^^ 
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Seven  dams  have  btsen  bailt  at  this  obstraction — five  on  the  left  bauk 
and  tworon  the  right  bank — ^aggregating  a  length  of  1,704  linear  feet. 

Dam  No.  1,  began  in  1881,  was  extended  42  feet,  making  its  entire 
length  300  feet.  Total  length  of  dams  bailt  daring  the  ii^l  year  at 
Cload's  Shoals,  1 ,446  linear  feet. 

AtHitche^s  Shoals  the  old  dam  behind  the  island  v^as  removed  and  a 
new  dam  bailt  at  the  head  of  the  island. 

When  the  work  was  finished  at  Gload's  Shoals  the  working  force 
moved  down-stream  18  miles  to  Hibb's  Shoals,  removing  en  roote  fish- 
trap  dams,  loose  rock,  and  other  snrfaee  obstraccions,  and  blasting  rocky 
points  from  ledges.  At  the' foot  of  Nelson's  Eddy  an  old  trap-dam  was 
partly  taken  oat  by  removing  the  rock  from  the  left  to  the  right  wing  of 
the  dam,  contracting  the  water-way,  and  thns  assisting  low- water  navi- 
gation. 

Another  old  trap-dam  on  the  sand-bar,  aboat  amile  below,  was  re- 
moved, and  the  rock  nsed  to  boild  a  wiug-dam  jast  below  the  bar. 

Near  Powell's  Biver  two  trap-dams  obstructing  the  channel  were  mod- 
ified by  removing  rock  from  one  wing  and  placing  it  on  the  other  wing 
of  the  dams. 

At  the  month  of  Powell's  Biver  a  new  trap-dam  was  fonnd.  The  logs 
vere  cut  ont  and  the  rock  placed  on  right  wing  of  dam,  thns  assisting 
to  clear  the  channel  of  gravel,  etc. 

At  Bibb's  Shoals  the  obstrnction  is  formed  by  three  bars  of  solid  rock, 
<^ro8siDg  the  river  nearly  at  right  angles  to  the  carrent,  and  about  150 
feet  apart.  Here  the  river  is  about  400  feet  wide ;  therefore  a  rise  is  less 
^^antageous  than  at  other  points  where  the  river  is  not  so  spread  out. 

On  account  of  the  reefs  a  ^'hang  np"  is  a  more  serious  matter  than 
^t  Cloud's  Shoals,  for  the  rafts  usually  go  to  pieces  and  the  boats  sink. 

A.  channel  150  feet  wide  was  blasted  through  the  reefs,  and  a  heavy 
^^^  at  right  angles  to  the  current  was  built  up  to  a  height  of  4  feet, 
5'^ii  the  object  of  setting  back  the  water  on  the  reefs  above.  This  work 
'^  left  incomplete,  the  available  funds  being  exhausted. 


^^^>eatlon. 

EzcmTEtioD,  cubic 
yards. 

Qnarryini;, 
cubic  yards. 

Dams. 

Snag-boats. 

Solid 
rock. 

Loom 
rock. 

Sand 

and 

gravoL 

Rip- 
rap. 

Strip- 
ping. 

12 
38 

Lcnfftb 

in  CQDic 

yards. 

Crib, 
feet. 

30 
80 

No.  of 

snags 

removed. 

No.  of 

snags 

cat  up. 

No.  of 

trees 

topped. 

Cords  of 

drift 
removed. 

371 

78 

95 

421 
286 

1,072 
237 

3 

5 

6 

26 

Total..... 

S7l 

78 

95 

715 

50 

1,309 

3 

5 

0 

26 

Ckmd's  Sboals  to  HibVs  Shoals  (distance  18  miles) : 

'^rap-dams  removed cubic  yards..    66 

Fishtoapa  removed number..      8 

I ,  ^he  Clinch  Eiver  is  used  principally  for  the  passage  of  rafts  and  for 

^^►t-boat  navigation  on  the  sudden  rises  or  "rain  tides"  common  to  the 

^^^nntain  streams  of  this  section,  though  small  steam-boats  ascend  as 

^iSh  as  Clinton,  70  miles. 

At  Clinton  the  river  is  spanned  by  the  bridge  of  the  East  Tennessee, 

irginia  and  Georgia  Bailroad  Company  (Ohio  and  Jellico  Division). 

^^tiis  bridge  is  of  four  unbroken  spans,  two  of  150  feet  and  two  of  120 

^^t  each,  the  bottom  chord  being  about  51  feet  above  low  water. 

boatmen  complain  that  the  piers  are  an  obstruction  to  navigation. 


■*k 
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Exclasive  of  the  natural  barriers  of  rocky  ledges  aud  gravel-bars,  the 
most  troablesome,  vexatious,  and  dangerous  obstructions  are  the  fish- 
trap  dams,  which  are  veritable  ^'  traps,"  not  only  to  fish,  but  also  to  the 
boat  or  raft  that  unfortunately  strikes  them,  resulting  usually  in  the 
boat  being  sunk  or  the  raft  broken  up. 

These  *^  traps"  and  fish-trap  dams  are  put  in  the  channel  duriog  the 
low- water  season,  and  are  always  located  where  the  fall  is  greatest  and 
the  water  shallowest ;  and  as  they  are  put  in  when  boats  and  rafts  are 
not  running^  and  extend  entirely  across  the  river,  skill  and  foresight  can 
not  always  guard  against  loss,  for  it  is  unknown  to  the  river-men  how 
much  of  a  rise  is  necessary  to  pass  their  rafts  or  boats  over  in  safety. 

These  traps,  and  the  dams  also  when  necessary,  have  been  removed 
by  the  working  force  as  surface  obstructions  in  the  navigable  channel ; 
some  of  them  two  or  three  times. 

The  river- men,  as  a  class,  are  not  able,  financially,  to  bear  these  losses; 
hence  these  complaints.  The  owners  or  builders  of  the  traps  (fisher- 
men), as  a  class,  are  equally  as  poor;  and  if  judgments  of  compensatory 
damages  were  obtained,  they  would  have  little  real  value  to  the  losers 
of  boats,  etc. 

Apparently  the  laws  of  Tennessee  authorize  the  construction  of  these 
dams  in  the  navigable  waters  of  that  State,  e,  g. : 

Acts  of  Tennessee,  forty-fourth  general  assembly,  1885,  chapter  49,  is 
an  ^^  act  to  amend  the  fish  law :" 

Sbction  1.  BeU  enacted  hy  the  general  assembly  of  the  State  of  Tennessee,  That  any 
person  who  is  a  citizen  of  this  State  may  catch  fish  by  means  of  any  trap,  box,  bas- 
ket, bait-net,  any  of  whose  meshes  or  openings  are  not  less  than  one  and  one-half 
inolies  in  diameter,  in  any  stream  of  this  State  as  far  as  navigable. 

Sec.  2.  Be  it  fwrther  enacted.  That  all  laws  and  parts  of  laws  in  oomfliot  with  the 
provisions  of  this  act  be,  and  are  hereby,  repealed. 

Sec.  3.  Be  it  further  enacted,  That  this  act  take  effect  from  and  after  its  passage,  the 
pnblio  welfare  requiring  it. 

Passed  March  20,  1885. 

J.  A.  llANSOl^ 

Speaker  of  the  House  of  Repreeentaiives, 
C.  R.  Bbrrt, 

Speaker  of  the  Senate, 
Approved  April  2, 1885. 

WiixiAM  B.  Batx, 

OeverMOT, 

This  appears  to  be  an  express  legislative  grant  to  fish  by  the  means 
specified  in  the  Clinch  River,  in  Tennessee,  ^'  as  far  as  navigable."  It 
is  conceded  that  a  piscary  may  be  granted  by  the  State  of  Tennessee, 
provided  the  free  nse  of  the  waters  for  purposes  of  navigation  and  com* 
mercial  intercourse  be  not  interrnpted. 

It  woald  appear  to  be  a  useless  expenditure  of  public  funds  in  the  im- 
provement of  Olinch  Bi  ver  to  remove  the  fish-trap  dams  during  one  year 
only  to  find  them  rebuilt  and  forming  serious  obstructions  for  the  next 
season's  operations.  Legislation  or  executive  action  is  certainly  de- 
manded sufficient  to  prevent  any  one  closing  or  obstructing  the  navi- 
gable channel. 

The  Clinch  River  is  the  great  highway  and  outlet  for  the  timber,  zinc 
ore,  and  other  products  of  the  rich  agricultural  aud  mining  sections 
drained  by  this  stream  and  its  affluents,  exceeding  an  area  of  4,500 
square  miles,  there  being  no  railroad  readily  accessible  to  the  varied 
interests  of  its  upper  waters. 

The  people  of  the  Clinch  Valley  have  promptly  utilized  the  improve* 
ments  already  made,  and  the  commerce  of  the  river  is  reported  as  rap- 
fdly  developing. 
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Freights  are  floated  to  a  market  at  Cliutou,  Kingston,  Chattanooga, 
Mid  other  points,  osaally  on  the  ^'  rain  tides  "  or  sndden  rises,  in  flat- 
boats  manned  by  the  men  owning  the  boats  and  cargo,  who  sell  any- 
where along  the  route ;  consequently  it  is  very  difficult  to  get  complete 
"commercial  statistics,"  but  the  data  hereinafter  reported  are  only  a 
small  part  of  the  entire  commerce  of  this  ertream. 

In  this  connection  attention  is  called  to  the  fact  that  the  report  of  the 
commerce  of  the  *'  Tennessee  Biver  above  Chattanooga"  is  largely  made 
op  necessarily  of  the  aggregated  shipments  from  its  upper  tributaries. 

The  lumber  business  of  Chattanooga,  one  of  the  largest  industries  of 
that  city^  receives  the  greater  part  of  its  log  supply  by  way  of  the  Clinch 
Kver. 

It  is  this  tributary  commerce  of  the  minor  water-ways  that  increases 
80  heavily  the  commerce  of  the  main  streams. 

The  prospective  advantage  to  navigation  by  continuing  the  improve- 
ment to  oompIetioD  are  the  lengtflening  of  the  season  of  navigation  for 
the  passage  of  rafts  and  boats  and  providing  a  safe  channel  at  ordinary 
low  water  of  2  feet  from  its  mouth  to  Clinton,  and  of  Ij^  feet  from  Clinton 
to  Walker's  Perry  (Haynes). 

Should  the  river  and  hart)or  bill  now  pending  in  Congress  become  a 
law,  any  appropriation  therein  for  this  work,  and  the  amount  herein 
asked  for,  can  be  profitably  expended  in  completing  the  work  at  Hibb's 
Shoftls,  and  in  continuing  the  improvement  at  Brushy  Bend  Shoals, 
Bletcher's  Shoals,  and  other  serious  obstructions,  and  in  clearing,  widen- 
ing, and  deepening  the  channel  below  Walker's  Ford,  as  provided  under 
the  existing  prefect. 

The  original  estimate  ibr  improyiQg  Clinch  Kiyer,  in  Tennessee,  was |*i6, 400. 00 

Increased  io  1885  to 50,000.00 

AmooDt  appropriated t>6,000.00 

Amount  expended 25,958.09 

Money  statement 

July  1, 1887,  amoont  available $4,425.90 

Jaly  1, 1888,  amount  expended  daring  fiscal  year,  ezclasive  of 

lUbiUties  ontstanding  Jalj  1,  1887 $4,313.15 

July  1,1888,  outstanding  liabilities 70.84 

4, 383. 99 

Jnly  1, 1888,  balance  available 41.91 

Aawnnt  appropriated  by  aet  of  Angnst  11,  1888 5, 000. 00 

^moant  available  for  fiscal  year  ending  Jane  :)0, 18H9 5,041.91 

(Amoant  (estimated)  required  for  completion  of  existing  project 19, 0(H).  00 
Amoaottbatcan  be  profitably  expended  in  fiscal  year  ending  Jnne30,1890    19, 000.  00 
8abmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  18G6  and  1867. 

Camwieroial  staiiaUcB/nm  Julg  1,  1887,  to  June  30,  1888. 


Article*. 


6niB biuhelfl.. 

C^ar  posts namber.. 

Umtker feetfi.M.. 


QoaatiUes. 


105,000 

80,000 

270,000 


Articles. 


Logs feetB.M. 

Merchandise puands. 


QuaDtitiea. 


20,300,000 
11:5,000 
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A  A  6. 


IMPROVEMENT  OF  DUCK  RIVER,  TENNESSEE. 

The  Dack  Biver  rises  in  the  plateau  of  the  barrens,  near  the  center  of 
the  State  of  Tennessee,  and,  after  a  conrse  of  about  250  miles,  enters  the 
Tennessee  Biver  14^  miles  above  Johnsonville. 

In  1846  the  State  of  Tennessee  songht  to  improve  Ihis  stream  by 
locks  and  dams,  granting  certain  franchises  to  the  Duck  Biver  Slack- 
water  Navigation  Company  for  that  purpose.  By  this  company  a  lock 
and  dam  were  built  near  Columbia,  Tenn.,  about  55  miles  above  Center- 
ville,  but  the  enterprise  was  abandoned  without  effecting  any  perma- 
nent benefit,  by  reason  of  suits  for  damages  and  other  causes.  The 
company  was  perpetually  enjoined  in  1853  from  the  prosecution  of  the 
work  proposed,  and  the  charter,  it  is  thought,  expired  by  limitation  in 
1871. 

An  examination  from  the  mouth  of  this  river  to  Centerville,  Tenn.,  a 
distance  of  68  miles,  was  made  in  September,  1879,  under  the  provisions 
of  the  river  and  harbor  act  of  that  year. 

The  obstructions  were  found  to  be  gravel-bars,  bowlders,  caving 
banks,  overhanging  trees,  and  numerous  snags,  logs,  and  trees  in  chan- 
nel. 

The  plan  adopted  was  to  remove  the  surface  obstructions,  reduce  the 
bars,  and  build  wing-dams,  so  as  to  secure  about  3  feet  of  water  during 
the  season  of  navigation,  from  four  to  six  months  of  each  year. 

Appropriations,  aggregating  $13,000,  were  made  for  this  work  by  acts 
of  June  14, 1880,  March  3, 1881,  and  August  2, 1882,  and  active  opera- 
tions were  begun  in  September,  1880,  and  continued  at  intervals  until 
December,  1882,  when  the  available  funds  were  exhausted. 

The  Annual  Beport  of  the  Chief  of  Engineers  for  1883  states  that 
'*  the  [Duck]  river  is  now  in  a  fair  navigable  condition  from  Centerville 
to  its  mouth,"  •  •  •  and  "  that  the  improvement  accomplished  will 
answer  all  the  present  needs  of  commerce  for  "  several  years  at  least," 
•    •    •    and  a  like  report  has  been  rendered  each  succeeding  year. 

'No  examination  of  this  stream  has  been  made  since  the  work  was 
stopped,  and  though  the  channel  has  been  much  improved,  yet  '^the 
work  contemplated  by  the  existing  project  has  not  all  been  done ;"  and 
from  the  character  of  the  stream  it  may  safely  be  stated  that  the  chan- 
nel needs  the  clearance  of  the  accumulated  snags,  logs,  etc.,  of  the  past 
six  years ;  and  that  a  small  annual  outlay  is  necessary  to  maintain  the 
benefits  secured  to  commerce  by  the  work  already  done.  Snags,  drift, 
trees  falling  into  channel  from  caving  banks,  etc.,  should  be  removed 
each  year  after  the  annual  floods.  An  examination  of  the  improved 
channel  is  desirable. 

The  commerce  of  Duck  Biver  consists  principally  of  corn,  peanuts. 
logs,  and  general  merchandise,  but  it  was  not  practicable  to  obtain  suf- 
ficient data  to  give  tabular  statistics. 

It  is  reported  that  about  60,000  bushels  of  com  and  15,000  bushels 
of  peanuts  are  shipped  annually. 

A  steamboat,  the  Luq/  i2d6erf«on— length,  90  feet;  width,  20  feet; 
tonnage,  82  tons — plies  regularly  upon  this  river. 

The  opening  to  commerce  of  hundreds  of  miles  of  the  navigable  wa- 
ters of  the  Tennessee  Uiver,by  the  near  completion  of  the  Muscle  Shoals 
Canal,  will  necessarily  increase  the  commerce  of  the  large  affluents  of 
that  river  and  develop  the  vast  resources  of  the  valleys  of  those  tribu- 
tarjr  streams. 
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Immense  deposits  of  iron  ore,  and  heavily  timbered  lands  are  fonnd 
along  the  Dack  Biver,  and  the  agricoltaral  prodncts  raised  in  its  valley 
are  by  no  means  small ;  therefore  the  amount  herein  asked  for  ($10,000) 
can  be  profitably  expended  in  clearing  the  channel  of  surface  obstruc- 
tions, thos  keeping  effective  the  work  already  done  as  indicated,  and 
in  carrying  to  completion  the  plan  of  operations  as  originally  projected, 
if  Congress  deems  it  advisable  to  complete  the  improvement. 

EBtim&te  for  improving  Dnck  RiYer,  Tennessee |.'tr>,  718 

Total  amount  appropriated... 13,0()0 

Total  amonnt  expended 13,000 

Money  statement. 

r  Amount  (estimated)  required  for  completion  of  exist! ur  project |'2'2, 1 18. 00 

i  Amoanttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18<H)    10, 000. 00 
\  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  18G7. 


A  A  7. 
IMPROVEMENT  OP  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 

The  Cumberland  River  rises  in  Kentucky,  on  the  western  slope  of  the 
Cnmberland  Mountains,  and  after  a  winding  conrse  of  about  700  miles, 
enters  the  Ohio  at  Smithland,  Ky. 

The  improvement  of  this  river  was  undertaken  by  the  States  of  Ken- 
tacky  and  Tennessee  as  early  as  1830,  but  with  only  temporary  bene- 
ficial results.  Kentucky  made  appropriations  for  surveys  and  improve- 
ments of  the  river  within  its  borders,  and  Tennessee  passed  an  act 
establishing  a  board  of  internal  improvement,  appropriating  $G0,000  for 
the  river  lying  west  of  the  Cumberland  Mountains  and  east  of  Tennessee 
River. 

In  1870,  Congress  authorized  a  survey  of  the  Cumberland,  from  the 
liead  of  navigation  to  the  mouth  of  the  river,  and  upon  that  survey,  or 
ratiier  examination,  is  based  the  present  project  for  the  improvement 
below  Nashville,  the  estimates  therefor  being  increased  in  1884;  and 
npoD  this  examination  is  also  based  the  project  for  the  work  done  since 
1876,  between  Nashville  and  the  foot  of  Smith's  Shoals,  until  the  adop- 
tion of  the  existing  project  for  improving  the  river  above  Nashville  by 
locks  and  dams. 

The  work  done  on  the  Smith's  Shoals,  extending  10  miles  above  the 
bead  of  navigation  for  steam-boats  (Bnrnside,  Ky.),  was  based  on  a  sur- 
vey made  in  1875,  the  estimates  being  increased  in  1870. 

A  reconnaissance  of  the  Upper  Cumberland  above  the  falls  was  made 
in  1880. 

Prom  1832  to  1838,  Congress  made  five  appropriations,  a^jorregatiiij? 
the  snm  of  $155,000,  of  which  $20,000  has  been  applied  below  Nash- 
ville, and  $135,000  for  the  general  river. 

From  1838  to  1870,  no  appropriations  were  made  by  the  National 
Government  for  this  work. 

From  1871  to  1876,  inclusive,  twelve  qippropriations  were  made,  aggre- 
gating the  sum  of  $676,000,  which  has  been  applied  to  improving  the 
river  channel,  above  and  below  Nashville,  upon  the  several  sections  as 
specified  and  provided  for  by  the  several  acts  making  the  appropria- 
tions. 
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The  obstractioiis  iu  this  river  are  of  the  same  general  character 
throaghout  its  coarse,  consisting  of  rock-ledges,  gravel-bars,  bowlders, 
snags,  overhanging  trees,  and  rapid  currento,  and  of  mill-dams,  above 
the  month  of  Jellico,  Ky. 

The  methods  of  improvement  adopted  and  carried  oat  have  been  to 
remove  snrface  obstractions,  snags,  trees,  bowlders,  etc.,  redace  the 
gravel-bars,  blast  a  channel  throngh  rock-reefs,  to  baild  riprap  dams 
to  contract  the  water-way  where  deemed  necessary  to  secare  an  addi- 
tional channel  depth. 

(1)  BELOW  NASHVILLE  (ABOUT  192  KOLES). 

This  section  of  the  Oamberland  is  navigable  from  Nashville  to  the 
month  of  the  river  for  all  steam-boats  plying  npon  it  for  abont  six  months 
in  each  year,  and  for  boats  drawing  not  more  than  3  feet,  from  six  to 
eight  months,  and  for  boats  of  abont  16  inches  dranght  the  entire  year, 
except  at  an  nnnsaally  low- water  season,  when  the  month  of  the  river,, 
at  Smithland,  Ky.,  is  seriously  obstructed  by  the  formation  of  sand- 
bars, the  volume  of  the  Cumberland  at  that  stage  bdng  insufficient, 
unaided,  to  effectually  scour  and  keep  open  the  Kentucky  Chute  of  the 
Ohio  to  the  deep  waters  of  that  river  below  Cumberland  Island. 

Work  was  in  progress  at  the  beginning  of  the  fiscal  year,  and  was 
continued  until  the  close  of  December,  when  the  available  funds  being 
nearly  exhausted  and  inclement  weather  setting  in,  active  operations 
were  entirely  suspended,  and  the  boats  with  the  other  engineer  property 
were  towed  to  Mill  Creek  and  moored  in  care  of  watchmen. 

Operations  were  carried  on  by  two  working  parties,  with  snag-boats, 
quarter- boats,  etc. 

The  channel  was  worked  from  Nashville  to  the  mouth  of  the  river, 
clearing  the  channel  of  snags,  loose  rock,  overhanging  trees,  etc 

The  work  of  channel  excavation  and  building  of  wing-dams  was  con 
tinned  at  Harpeth  Shoals,  Tennessee,  and  Line  Island  Shoals  and  Gat. 
lin  Shoals,  Kentucky,  etc. 


Locality. 

Quantity. 

Localitjr. 

Qnantlty. 

Harpeth  Shoals : 

Kiprap  dam  required  . .  cabio  yards . . 

Bmsh  placed  in  dam cords . . 

Willows  planted  in  dam  ..nnmber. . 
Line  Island : 

Rip-rap  dam  ballt cable  yards. . 

Kip-rap  stone  qnarried do 

Brush  i^ced  in  dam cords 

.524 

4 

104 

3,612 

3,315 

6 

Gatlin  Shoals : 

Kip-rap  dam  bnllt — cubic  yards. . 

Kiprap  stone  qnarried do 

At  various  points  on  lower  river  : 

Loose  stone  taken  fkv>m  channel, 
cubic  vards 

1.764 
1,479 

18 

Snags  removed number. . 

Overhanging  trees  cut do  .. 

517 
1,065 

An  improved  channel  at  the  most  dangerous  obstructions,  and  a 
lengthened  season  of  navigation  has  been  secured  below  Nashville. 

The  commerce  of  the  lower  river  consists  principally  of  grain,  tobacco, 
lumber,  coal,  iron,  general  merchandise,  and  passengers,  and  forms  an 
important  link  iu  the  great  chain  of  the  Mississippi  system,  reaching 
out  after,  and  supplying  facilities  for,  water  communication  between 
the  great  river  cities  of  the  West,  Northwest,  and  Southwest  and  the 
entire  valley  of  the  Cumberland  River  and  its  tribuUries. 

The  reduction  or  falling  off  of  river  business  during  this  fiscal  year  is 

ne  to  the  unusually  low  water  of  the  fall  of  1887  and  spring  of  1888, 

mbioed  with  the  short  crops  in  grain^  etc. 


'■"-■•'"•''■-  -   ■  II   "ill '^'^ 
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Explauatory  of  the  work  done  and  to  be  done,  I  repeat  the  statement 
iu  the  Annual  Report  of  last  year  (1887) : 

FTom  18:^  to  the  present  tuue  the  work  done  below  Nashville  has  been  simply  to 
clear  the  channel  of  sarfaoe  obstroctions ;  to  improve  from  time  to  time  some  of  the 
vont  shoals,  and  thus  to  secure  safety  to  the  life  and  property  afloat  daring  a  length- 
ened season  of  navigation  ;  bnt  as  Congress  has  already  provided  for  a  radical  im- 
proYemeut  of  the  river  above  Nashville  by  a  system  of  locks  and  dams,  beginning  with 
ftlock  at  the  lower  Nashville  Island,  it  may  reasonably  be  anticipated  that  thesection 
below  Nashville  will  ultimately  form  a  part  of  a  complete  system  of  canalization,  to 
the  advantage  of  navigation  and  the  general  interests  of  the  Lower  Cumberland,  the 
hrer  forming  the  highway,  and  in  many  cases  the  only  means  of  transit  for  i>ersous 
aod  property,  between  the  villages  and  towns  scattered  along  its  lower  course. 

Id  the  pending  river  and  harbor  bill,  provision  is  made  for  a  survey 
of  the  '^  Lower  Cumberland  River  from  Nashville  to  month,  to  ascertain 
if  i^ecessary  to  establish  locks  and  dams,"  which,  if  it  become  a  law,  will 
provide  for  an  argent  need,  that  of  a  systematic  survey  of  the  Lower 
Cumberland,  as  s^ted  in  the  next  preceding  paragraph. 

The  difficulty  of  entering  the  mouth  of  the  Cumberland  River  at  low 
water,  caused  by  the  forming  of  shoals  in  the  Kentucky  Chute  of  the 
Ohio,  is  a  very  serious  one,  and  the  Chief  of  Engineers,  on  April  28, 
1888,  constituted  a  Board  of  Engineers  <^  for  the  purpose  of  considering 
aod  recommending  a  plan  for  the  improvement  of  the  navigation  at  the 
mouth  of  the  Cumberland  River."  This  Board  met,  visited  the  mouth 
of  the  Cumberland,  and  reported,  but  at  this  writing  the  official  action 
of  the  War  Department  is  awaited  upon  the  recommendations  and  plans 
of  the  Board. 

In  general  terms,  the  improvement  suggested  by  the  Board  was  the 
eoDStruction  of  a  pile  and  brush  dam  with  crib  superstructure,  at  an 
^imated  cost  of  about  $130,000,  to  which  must  necessarily  be  added 
the  cost  of  protecting  the  bank  of  the  Cumberland  Island  from  erosion. 
With  the  rei)ort  of  the  Board  was  transmitted  an  explanatory  state- 
ment by  the  engineer  officer  in  charge  of  the  work  of  improving  Cum- 
berland River,  having  in  view  the  making  of  the  report  more  clear  and 
"XHnplete,  as  a  representation  of  the  matter  from  the  stand-point  of  the 
navigation  and  commercial  interests  of  the  Lower  Cumberland. 

Tt^s  statement  suggests  that  authoritative  action  be  had  establishing 
tbe  exact  locale  of  the  mouth  of  the  Cumberland,  and  also  invites  atten- 
tion to  the  possible  necessity  of  rebuilding  the  so-called  Cumberland 
Dao),  aud  closing  the  Dog  Island  Chute  of  the  Ohio  in  order  to  give  the 
needed  relief  at  the  mouth  of  the  Cumberland. 

No  work  has  been  done  at  the  mouth  of  the  river  since  1884,  aud  some 
advantage  was  obtained  temporarily  by  dredging  and  construction  of 
brnsh-dams,  bnt  the  conditions  now  are  practically  what  they  were 
when  work  was  begun  in  1881,  supple|3iented  by  the  tendency  to  scour 
along  the  Kentucky  shore,  and  thus  causing  considerable  caving  of  the 
left  bank,  aud  consequent  riparian  damage. 

The  funds,  $10,000,  as  the  item  now  stands  for  improving  Cumber- 
land River  below  Nashville,  that  will  be  available,  should  the  pending 
ri?er  and  harbor  bill  become  a  law,  are  altogether  inadequate  where- 
with to  begin  any  radical  improvement  of  the  mouth  of  the  river,  if  the 
needs  of  the  entire  Lower  Cumberland  receive  any  proper  consideration 
in  the  division  of  the  appropriation. 

Any  funds  that  may  be  available,  and  the  amount  herein  asked  for, 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1890, 
in  continuing  the  work  of  removing  snags  and  other  surface  obstruc- 
tions from  the  channel  of  the  lower  river,  and  continuing  the  improve- 
ments at  Gatlin  Shoals,  and  the  most  serious  obstructions  beVovr 
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Gatliu  Island  ;  also,  tocommeuce  the  radical  improvemeDtof  the  moatk 
of  the  river  auder  such  plan  as  may  be  hereafter  adopted ;  and  basing 
the  expense  of  the  proposed  work  upon  the^  estimate  of  the  Board  of 
Engineers,  already  submitted,  the  estimates  of  cost  for  a  radical  im- 
provement under  the  existing  project  are  necessarily  modified  and  in- 
creased b3'  the  sum  of  $150,000. 

The  original  estimate  of  cost  of  improviDg  the  Cumberland  River  below 

Nashville,  as  modified  in  1884 .' |348,000.00 

Increased  in  1888  by 150,000.00 

Total  estimates 498,000.00 

Amount  appropriated 255,000.00 

Amount  expended * 254,858.35 

Money  statement. 

July  1,  1887,  amount  available $11,350.60 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $11,005.58 

July  1,  1888,  outstanding  liabilities ^         203.43 

11,209.01 

July  1, 1888,  balance  available 141.65 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 141. 65 

{Amount  (estimated)  required  for  completion  of  existing  project 23;{,  000. 00 
Amountthatcan  be  profitably  expendedinfiscalyearendingJune30, 1890  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(II.)  ABOVE  NASHVILLE  337  MILES^FBOM   NASHVILLE    TO    HEAD  OP 

SMITH'S  SHOALS. 

The  Cumberland  River  is  navigable  to  Point  Bnrnside,  Kentucky, 
327  miles,  for  steamboats  drawing  not  more  thap  3  feet,  from  four  to 
six  months  of  each  year,  and  for  ^ats  of  greater  draught  from  two  to 
three  mouths. 

From  Nashville  to  mouth  of  Oaney  Fork  River  (Oarthage,  118  miles), 
the  river  is  navigable  for  steam-boats  of  2^  feet  draught,  from  six  to 
eight  months,  and  for  those  of  greater  draught  four  or  five  months. 
Steam-boats  of  light  draught  can  ascend  to  Burkeville,  238  miles  above 
Nashville,  for  from  five  to  seven  months,  and  larger  boats  four  or  five 
months. 

A  survey  was  made  in  1883,  and  estimates  and  report  submitted  in 
1884,  providing  for  a  complete  system  of  locks  and  dams  from  Nashville 
to  head  of  Smith's  Shoals. 

The  act  of  July  5, 1884,  appropriated  $50,000  for  an  improvement  to 
be  made  in  accordance  with  the  provisions  of  Ex.  Doc.  129,  Senate, 
Forty-eighth  Congress,  first  session,  which  pF#vides  that  the  locks 
^'  should  be  about  60  feet  wide  and  250  feet  between  miter-sills,  though 
perhaps  smaller  dimensions  would  answer  the  purpose." 

*  By  act  of  August  5, 1886,  Congress  appropriated  $75,000  for  Uiis  work 
of  canalization,  specifically  providing  for  <<  commencing  with  the  lock 
at  or  near  the  lower  island  at  Nashville." 

Map  of  the  sites  of  the  proposed  lock  and  dam  abutment,  together 

with  plana  for  the  construction  of  the  lock  and  dam,  have  been  sub- 

mitted  to  the  Chief  of  Engineers  aud  ay^yroved^  the  lock  dimensions  be- 
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iog  280  feet  \ong,  52  feet  wide,  having  walls  26  feet  high,  with  4  feet  of 
water  on  lower  and  5  feet  on  npper  miter-sill. 

Surveys  were  made  and  observations  recorded  of  the  current  veloci- 
ties at  site  of  Lock  No.  1,  to  ascertain  the  proper  height  of  lock-walls 
above  the  permanent  dam^  and  soundings  made  and  mapped  for  3,500 
feet  below  Page's  Branch. 

A  survey  was  also  made  and  water-gauges  established  from  Hermit- 
age Beef  to  the  lock-site,  a  distance  of  about  18  miles,  thus  satisfacto- 
rUy  determining  the  height  to  which  the  dam  of  Lock  No.  1  should  be 
carried — 13  feet  above  low-water  mark — and  thus,  also,  showing  that 
the  site  of  Lock  No.  2  of  the  system  will  be  in  the  vicinity  of  Beck's 
Ripple,  about  14  miles  above  Lock  No.  1. 

Oq  the  upper  miter-sill  of  the  lock  5  feet  of  water  is  secured  while 
the  dam  is  perfect*  but  the  crest  of  any  dam  is  subject  to  many  contin- 
gencies, so  that  provision  is  made  whereby  if  its  height  be  reduced  1 
foot  by  abrasion  or  other  cause,  the  required  4  feet  of  channel  depth 
will  still  be  maintained. 

Congress  having  provided  by  act  approved  April  24, 1888,  for  the  pur- 
chase or  condemnation  of  the  land  necessary  for  the  site  of  lock,  abut- 
ment, and  keei)er'8  dwelling,  as  soon  as  title,  approved  by  the  Attorney- 
General  of  the  United  States,  can  be  obtained  to  the  lands  required 
work  will  be  begun  constructing  coffer-dam,  excavating  lock-pit,  build- 
ing keeper's  dwelling  (to  be  used  as  an  office  and  storehouse  during 
the  progress  of  the  work),  quarrying  and  cutting  stone,  and  laying 
masonry  of  the  lock;  this  work  will  be  done  by  contract,  provided  rea- 
sonable bids  are  made  therefor. 

As  stated  in  my  last  annual  report  (1887),  ^^an  act  to  give  consent 
to  the  purchase  by  the  United  States  of  such  lands  as  may  be  required 
for  sites  for  lock  and  dam,  etc.,  at  or  near  the  lower  island  at  Nashville, 
and  to  grant  cession  of  the  jurisdiction  over  said  lands,"  was  approved 
by  the  governor  of  the  State  of  Tennessee  March  22, 18i37. 

An  examination  of  the  lock  site  shows  that  the  excavation  for  the 
lock-pit  will  be  in  solid  rock,  estimated  at  10,700  cubic  yards.  This  ex* 
eavatiou  is  necessarily  costly,  but  the  excavated  stone  will  be  stored 
and  finally  placed  in  the  permanent  dam.  It  may  also  be  found  possible 
to  utilize  a  portion  of  the  rock  in  situ  as  a  part  of  the  bank- wall  of  the 
lock,  thus  materially  reducing  the  item  of  expenditure  for  dam  and  lock 
masonry. 

Active  operations  were  carried  on  during  the  months  pf  August,  Sep- 
tember, October,  and  November,  clearing  the  channel  from  Burksville 
to  Nashville  of  snags  and  other  surface  obstructions,  excavating  rock 
and  gravel,  extending  and  repairing  riprap  dams,  etc. 


Excaration, 
cubic  yards. 

QuaryinfT,  riprap 
btone,  cabic  yards. 

•3 

f 

P 

115 
552 

4 

SnagboatA. 

Location. 

M 

a 
1 

M 

Sand    and 
gravel. 

No.  of  snags 
removed. 

00 

©  3 

'A 

No.  of  trees 
cut  down. 

Bsrtletl'a  B«r 

115 
100 

I^SDd  SiHKlhf          T T--.- 

Tima  BnrkflTillo.  Ky..  toKashville 

19 

122 

10 

602 

316 

fl'^fl 

Toial ,---,..,. 

19 

122 

10 

215 

T21 

602 

316 
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The  commerce  of  the  Upper  Cumberland  is  shown,  in  part,  by  the 
accompanying  statistics. 

The  prospective  advantage  to  the  commerce,  as  well  as  present  bene- 
fits to  the  commanity,  are  the  extension  of  the  lower  river  trade  to 
points  above  Nashville,  as  fast  as  the  locks  can  be  complete  and  util- 
ized and  for  the  upper  river  the  opening  up  of  a  cheap  and  safe  means 
of  transportation  for  the  almost  unlimited  mineral  and  forest  resources 
of  the  Upper  Cumberland  Valley. 

A  steamboat  line  is  operating  between  Burksville  and  the  head  of 
navigation — Burnside,  independent  of  the  Nashville  trade. 

It  is  deemed  advisable  to  repeat  the  recommendation  of  the  last 
annual  report — 

That  the  section  of  river  from  Boriudde  to  the  Kentacky  St&te  line  hae  claims 
for  immediate  improyement  quite  as  great  as  those  on  the  portion  directly  above 
Nashyille. 

The  febcilities  for  carrying  on  the  improyemeut  from  Point  Bomside  are  eqnal  if 
not  superior  to  those  at  Nashyille. 

Stone  for  locks,  of  excellent  quality,  can  be  found  near  at  hand,  while  aU  other 
supplies,  especially  iron,  can  be  obtained  via  Cincinnati  rapidly  and  at  the  lowest 
possible  cost. 

These  considerations  lead  to  the  sufcgestion  that  it  may  be  advisable  to  subdivide 
the  Cumberland  River  above  Nashville,  from  NashviUe  to  head  of  Smith's  Shoals, 
Kentucky,  and  the  appropriations  for  its  improvement  into  three  sections : 

IfileA. 

(1)  In  Tennessee,  above  Nashville 130 

(2)  In  Kentucky,  below  Point  Bumside ^ 197 

(3)  At  Smith's  Shoals 10 

The  cost  of  locking  and  damming  Smith's  Shoals  is  estimated  at 
$875,000,  which  forms  a  part  of  the  present  project  and  estimates. 

(See  Report  of  Chief  of  Engineers,  1882,  page  1862  et  seq.^  Senate  £x. 
Doc.  No.  132,  Forty- seventh  Congress,  first  session,  and  Senate  Ex.  Doc. 
No.  129,  Forty-eighth  Congress,  first  session.) 

The  amount  available,  if  the  pending  river  and  harbor  bill  become  a 
law,  and  amount  herein  asked  for,  can  be  profitably  expended  in  com- 
pleting Lock  No.  1  at  lower  Nashville  Island,  and  in  procnring  sites  for 
and  construction  of  Lock  No.  2,  near  Beck's  Bipples,  about  14  miles 
above  Lock  No.  1 .  Also,  if  the  plan  herein  recommended  to  carry  on 
work  in  two  sections — the  upper  one  being  in  Kentucky — ^be  approved, 
to  procure  site  and  begin  the  upper  lock  of  the  series,  about  4  miles  be- 
low Burnside,  Ky.,  near  Waitsborough. 

Estimate  for  improving  Cumberlaud  River  from  Nashville  to  head  of 

Smith's  Shoals $4,077,9*^2.00 

Amount  appropriated •. 125,000.00 

Amount  expeuded 54,424.20 

Money  statement 

July  1,  1887,  amount  available $77,611.19 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $6,408.93 

Julfrl,  1888,  outstanding  liabilities 626.46 

— 7,035.39 

July  1,  1888,  balance  available 70,575.80 

Amount  appropriated  by  act  of  August  11,1888 200,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 ^.      270, 575. 80 

(  Amount  (estimated)  required  for  completion  of  existing  project 3, 752, 922. 00 

I  Amonnt  that  can  be  profitably  expended  infiscal  year  ending  June  30, 

/      1890 800,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  an4 

(     barhoT  aota  of  1866  and  1867. 
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(m).  CUMBERLAND  RIVER  ABOVE  MOUTH  OF  JELLICO,  KENTUCKY,  110 

MILES. 

Tbe  oonditiODS  and  estimates  pertaiuiug  to  this  section  of  the  Cam- 
berland  Biver  remaining  uucbauged  since  last  report,  the  report  and 
recommendations  therein  are  resubmitted : 

This  section  was  examined  in  1880,  and  an  estimate  submitted  for  its 
improvement  to  Cumberland  Ford  (Pineville),  the  project  being  to  give 
safe  navigation  for  about  four  months  in  the  year. 

An  appropriation  of  $10,000  was  made  for  this  section  in  1881,  and 
ifi  the  following  year  $5,000  was  added,  and  this  appropriation  (188L*) 
remains  in  the  Treasury. 

Tbe  chief  obstructions  are  gravel- bars,  snags,  and  eleven  mill-dams. 

Until  the  dams  are  bought,  either  by  voluntary  agreement  or  by  con- 
demnation, it  appears  to  be  impracticable  to  do  any  further  work  on 
ibis  section. 

A  descriptive  list  of  these  dams  is  given  in  the  Annual  Report  of  the 
Chief  of  Engineers,  1883,  pages  1491, 1492. 

In  September,  1886,  a  circular  letter  was  sent  to  each  of  the  owners 
of  the  dams,  asking  for  the  lowest  price  at  which  the  dam  would  be 
sold,  vesting  a  good  title  in  the  United  States. 

Replies  were  received  from  nine  of  the  eleven  owners. 

The  estimated  values  as  given  in  the  report  of  1883  equal  $15,250. 

The  lowebt  price  asked  in  1886  for  the  nine  dams  was  $15,710,  to  which 
add  the  estimated  value  of  Dams  Nos.  6  and  9,  no  reply  having  been 
received,  $1,350,  making  a  probable  voluntary  valuation  of  $17,060, 
which  appears  to  be  reasonable. 

The  charter  granted  by  the  State  of  Kentucky,  April  24, 1882j  to  the 
Camberlaud  Iliver  Improvement  Company  to  build  locks  and  dams, 
condemn  mills,  collect  tolls,  etc.,  referred  to  in  report  of  Chief  of  En- 
gineers, 1884,  page  1649,  was  repealed  by  act  approved  January  24, 1884. 

Sboald  Congress  not  determine  to  continue  the  improvement  by  the 
necessary  legislation,  having  in  view  the  voluntary  purchase  or  cou- 
(lerauatiou  of  these  mill-dams,  I  would  respectfully  recommend  that 
the  baUiDce  be  made  available  for  expenditure  upon  the  ''  Cumberland 
River  above  Nashville." 

intimate  fur  improving  tbe  Cumberland  River  above  the  uiouth  of  Jollico, 

Kentucky |riO,(H)0 

AmouDt  appropriated ir>,  (MK) 

Affioant  expended 10,000 

Money  statement. 

July  1, 18R7^  amount  available |r),000 

Jnlyl,  1888,  balance  available 5,000 

.  Aoionnt  (estimated)  re<inired  for  completion  of  existing  project 

'.  Snbmitted  in  compliance  with  requirements  of  suctions  *i  of  river  and  har- 
'    bor  act«  of  18G6  and  1867. 

COMMKKCIAL  STATISTICS. 

Cumhtrland  River^  below  NaskvillCf  from  July  1,  1H87,  lo  June  30,  1H88. 


40. 000 


Articles. 


^k number.. 

C«l tons.. 

?aw barrels.. 

Jjiib bushels.. 

Jhj ; tons.. 

1«B do... 

l^TOitock head.. 

.number.. 


Qnain  titles. 

3,300 

259 

6,  823 

400,  536 

243 

3.384 

701 

5,607, 

Articles. 


Salt barn^ls-. 

Tobacco puunds . . 

Wood cordH.. 

Lumber feet  B.  M . . 

Lo^H do 

Sainl cubic  yards.. 

Mercbandiso pounds . . 


Qaan  titles. 


6,119 

5,  e88,  mo 

17.  (ilMJ 

5,  805.  000 
3,  115,  WtO 

5,  h:u> 

0. 777,  4U0 


// 
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List  of  steam-boata  plying  on  Cumberland  Riter  below  Xashville, 


Names  of  boats. 


J.P.Drouillard 

B.S.  Rlua 

T.Shiver / 

JulienGracey 

J.  ILHiUm!u» 

K.G.Kacon 

Jan.  K.  Skiles 

E.T.Hollman 


Length. 

Breadth. 

Depth. 

165 

31 

5 

162 

32 

4.05 

130 

28 

4 

iOO 

22 

3 

149 

20 

4 

165 

31 

5 

100 

1»2 

3 

lUO 

22 

3 

Tonnage. 


467 

203 

127 

81 

281 

400 

41 

81 


COMMERCIAL  STATISTICS. 


Cumberland  River^  dt^ove  Nashville^  from  July  1,  1887,  to  June  30,  1888. 


Articles. 

Quantities. 

Articles. 

Quantities. 

Brick  ...i number.. 

Coal tons 

10.100 

79 

11.14« 

56.516 

104 

182 

2,689 

8,  569.  OOU 

Logs feetB.  M.. 

Passengers number.. 

Sand ,.  cubic  yards.. 

Salt barrels.. 

Tobacco pounds. . 

Wood oords.. 

Merchandise pounds. . 

24.791,000 

13.463 

30,830 

4.7M 

3.381^000 

730 

5.843.000 

Flour barreki. 

G  rain bushels . . 

Hay tons.. 

Iron do... 

Live-stock head.. 

Lumber feetB.  M.. 

List  of  sieum-boats  plying  on  Cumberland  River  above  Nashville, 


Names  of  boats. 


Sam  P.  Jones. 
John  Fowler.. 
Matt.  F.  Alle? 
H.  K.  Bedford 

CrnsM4ler 

J.  D.  Carter  .. 

Pearl 

Wm.  Porter  . . 


Length. 

Breadth. 

Depth. 

149 

30 

4 

149 

30 

4 

149 

28 

4 

140 

27 

4 

146 

22 

3 

85 

20 

3 

140 

22 

3 

149 

30 

4 

Tonnage. 


359 

237 
245 
139 
186 
45 
31 
168 
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OF  ENGINEERS,   SUBMITTING    PLAN  AND    ESTIMATE 
OR  NEAR  THE  LOWER  ISLAND,   AT  NASHVILLE. 


FOR    LOCK    AT 


Engineer  Office,  U.  S.  Army, 

Chattanooga,  Tenn.^  January  28,  1887. 

General  :  Keferring  to  Department  letter  of  November  17,  relating- 
to  the  application  of  the  appropriation  of  $75,000,  made  at  the  last 
session  of  Congress  for  improving  Camberland  River,  Tennessee  and 
Kentucky,  continuing  improvement  above  Nashville  with  a  view  to 
secure  in  the  channel  a  depth  of  4t  feet,  commencing  with  the  lock  at  or 
near  the  lower  island  at  Nashville,  I  have  the  honor  to  report  as  fol- 
lows : 

Presented  herewith  are  drawings,  as  desired,  showing  the  plan  and 
cross-section  of  the  proposed  lock  and  dam,  and  a  map  of  the  proposed 
site,  including  adjacent  land  on  each  side  of  the  river,  a  part  of  whicti 
is  required  for  construction  purposes  and  a  keeper's  dwelling. 

The  lock  is  designed  to  be  50  feet  wide  and  250  feet  long  between 
miter-sills,  and  to  have  an  extreme  lift  of  12  feet.  These  dimensions 
were  determined  after  much  investigation  and  a  number  of  conversa- 
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dons  with  steam-boat  men  and  others  interested  iu  the  uavigatiou  of 
the  river. 

A  general  impression  seemed  to  prevail  thatti  lock  even  smaller  would 
i^tisfy  the  requirements,  as  the  steamers  now  in  use  are  less  than  150 
feet  io  length  and  not  over  30  feet  iu  breiulth ;  that  the  tows  would 
generally  be  brokeu  in  passing  the  locks  unless  the  latter  were  built  of 
such  large  size  as  to  greatly  dehiy  the  whole  project  of  improvemeut. 

While  agreeing  with  this  View  of  the  questou  to  a  certain  extent,  I 
think  it  would  be  well  to  adopt  a  lock  of  medium  size,  so  as  to  provide 
foi:  possible  future  modification  in  the  construction  of  ve.'^sels.  The 
dimensions  adopted  will  take  in  any  single  vessel  that  is  likely  to  uav- 
igat<i  this  river,  and  will  accomodate  the  two  boats  now  in  use  with  two 
and  probably  three  ordinary  barges  at  one  lockage. 

This  lock,  although  a  part  of  the  system  of  upper-river  imi)Tovement, 
being  located  below  Nashville,  must  be  considered  also  iu  relation  to  the 
navigatiou  of  the  lower  river,  and  as  a  greater  depth  than  4  feet,  as  pro- 
vided iu  the  bill  for  the  upper  river,  may  at  some  time  be  demanded  for 
the  lower  river,  I«deem  it  proper  to  recommend  that  this  lock  be  so  built 
that  it  shall  have  5  feet  of  water  over  the  miter-sills. 

The  question  of  lift  has  been  carefully  considered,  since  the  cost  of 
the  entire  system  will  depeud  largely  upon  it  as  well  as  the  conveu- 
ience^f  navigation. 

By  decreasing  the  number  of  locks,  and  correspondingly  increasing 
the  lift,  we  lessen  the  cost  of  construction,  but  we  also  shorten  the  pe- 
riod of  open  river  navigation,  which  on  this  riVer  is  of  considerable  im- 
portauce.  Should  the  dams  throughout  be  constructed  about  11  feet 
liigh,  vessels  would  be  able  to  pass  over  them  safely  from  30  to  GO  days 
of  each  year ;  much  higher  dams  than  11  feet  would  necesssitate  using 
Uie  locks  nearly  the  entirely  season  and  would  also  require  excessively 
high  lock-walls. 

The  dam  designed  for  the  first  lock  will,  acccording  to  Mr.  Turrill's 
survey  made  iu  1883,  submerge  to  a  depth  of  4  feet  all  obstructions  in 
the  river  as  far  up  as  the  Hermitage  Reef,  a  distance  of  18  miles,  which 
place  aflbrds  an  excellent  site  for  another  lock  and  dam. 

la  Mr.  Turrill's  report  upon  this  survey  the  lift  of  this  lock  below 
Nashville  is  placed  at  6.5  feet,  but  I  am  inclined  to  believe  that  he  had 
in  mind  at  that  time  the  construction  of  a  dam  still  lower  down  which 
would  raise  the  water  at  this  point  about  4  or  5  feet,  and  thus  reduce 
the  lift  and  avoid  a  considerable  excavation  which  1  find  necessary  to 
.gain  the  desired  depth  for  the  lock-chamber. 

With  dams  11  feet  high  and  assuming  a  depth  of  1  foot  of  water 
above  the  crest,  the  extreme  lift  of  the  locks  will  be  12  feet ;  the  toUil 
fall  of  the  river  from  Point  Burnside  to  Nashville  being  223  feet,  the 
number  of  locks  required  will  not  exceed  twenty.  The  lock  now  to  be 
built  will  be  located  near  the  north  shore  of  the  river,  which  here  pre- 
seuts  a  bold,  rocky  front,  and  will  be  so  adjusted  as  to  economize  as  far 
as  possible  the  necessary  excavation  and  embankment.  The  former,  be- 
in^  largely  rock,  will  be  kept  as  small  as  practicable. 

i^xcellent  fossiliferous  limestone,  suitable  for  lock- walls  has  been 
found  on  the  river  within  a  distance  of  15  miles  and  negotiations  are  iu 
progress  for  obtaining  quarry  privileges. 

Inferior  stone  suitable  for  the  dam  can  be  obtained  much  nearer  the 
site. 

A  land  company  at  Nashville  has  recently  acquired  control  of  most  of 
the  land  on  the  north  bank  of  the  river  in  the  immediate  vicinity  of  the 
lock-site,  including  that  marked  as  belonging  to  Mr.  Nance. 
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The  president  of  this  conipaDy  Dr.  Pierce,  of  Nashville,  stated  that 
his  company  would  be  pleased  to  donate  to  the  United  States  for  lock 
purposes  such  land  belonging  to  the  company  as  might  be  required. 

The  ownership  of  lands  on  the  borders  of  the  river  extends  only  to 
low  water,  the  bed  of  the  stream  must  therefore  be  public  property.  It 
would  be  desirable  to  accept  from  Dr.  Pierce  the  ground  shown  on  the 
map  as  the  <'  Nance  Stable  lot,"  containing  1^  acres.  This  would  be 
quite  suitable  for  keeper's  dwelling. 

The  river  front  of  this  piece  of  land  is  not  as  long  as  the  lock,  and  the 
location  determined  upon  places  about  100  feet  of  the  lock  upon  the 
land  belonging  to  the  Page  heirs,  a  good  title  to  which  is  said  to  be  very 
difficult  to  obtain,  as  the  heirs  are  widely  scattered. 

If  it  is  found  impracticable  to  obtain  title  to  the  Page  land  it  is  possi- 
ble to  move  the  lock  down-stream  a  sufficient  distance  to  avoid  this 
land  and  take  in  the  necessary  additional  front  upon  the  adjoining  pro})- 
erty  on  the  other  side  of  the  Nance  lot,  a  title  to  which  can  be  acquired 
from  the  land  company. 

Upon  the  opposite  side  there  will  be  no  difficulty  iiFacquiring  title  to 
the  necessary  ground  for  the  terminus  of  the  dam — the  compensation 
can  be  readily  adjusted. 

Accompanying  are  estimates  in  detail  of  the  cost  of  the  propos^  lock 
and  dam  based  upon  the  best  information  obtainable. 

It  is  believed  that  a  timber  dam  filled  with  stone  can  be  constructed 
at  somewhat  less  cost  th9>n  solid  masonry,  but  in  view  of  the  conven- 
ieuoe  of  obtaining  good  stone  near  at  hand  and  its  more  permanent 
character  the  latter  method  is  deemed  most  advisable. 

I  would  recommend  that  the  work  be  done  by  hired  labor  and  the 
materials  purchased  either  by  contract  or  in  (Tpen  market,  as  may  be 
lound  more  expedient,  rather  than  by  letting  out  the  whole  work  by 
contract,  for  the  following  reasons: 

(1)  This  being  the  first  of  a  large  number  of  locks  and  dams  to  be 
built  on  this  river,  I  think  it  would  be  well  to  acquire  in  this  way  the 
necessary  data  in  regard  to  the  quality  of  material  to  be  found  in  the 
vicinity  and  the  legitimate  cost  of  doing  the  different  classes  of  work 
required,  so  that  if  thought  proper  to  contract  in  the  future  more  intel- 
ligent estimates  can  be  made  than  is  now  possible. 

(2)  The  experience  had  upon  the  Tennessee  Eiver  with  contract  work 
was  not  such  as  to  commend  that  method,  and  it  is  very  doubtful  if  it 
would  prove  more  satisfactory  on  the  Cumberland. 

As  it  is  desirable  to  begin  work  under  this  project  at  an  early  day 
would  recommend  that  the  necessary  legislation  to  acquire  title  to  such 
land  as  may  be  required  for  a  site  for  the  lock  and  dam,  keeper's  dwell- 
ing, and  other  pur|)oses  in  connection  with  this  work  be  had  during  thia 
session  of  Congress. 

In  this  connection  consideration  is  asked  to  my  separate  letter  of  thie 
date  to  the  Chief  of  Engineers  upon  this  subject. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut,  CoL  of  Engineers. 
Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineers^  U,  S.  A. 
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^tlMATS  OV  COST   OF   LOCK   AND  DAM  FOR  THE  CUMBERLAND    RIVER    AT    THE  SITE 

SELECTED  BELOW  NASHVILLE. 

Tbe  prices  are  based  on  contract  rate«  previonsly  obtained  for  locks  on  Mussel  Shoala 
^Anal. 

Co»i  of  lock. 


laid: 
Cot  •tone  .. 
Eoek  faced . 

Rabbl« 

Excava^oo. 
Killing 


Total  co«t  of  lock 

Ada  cufler-dam,  600  feet,  at  $10 


Total. 


▲.nouBt 


Cubic  ymrds. 

2,:jw) 

279 
7.209 
3, 275 
9,550 


Coat  per 
cobioyard. 


113.50 
10.00 

e.ro 

2.00 
.50 


Total. 


$31, 725 

2,790 

43.254 

0,550 

4,775 


89.094 
6,000 


05,094 


COST  OF  DAM. 


Feet 


Length  of  dam  of  masonry  4:U> 

Airerage  height 16 

Widthat  base 12 

Width  at  crest 


5 


Ratter  eqnal  on  np  and  down  stream  sides.    This  dam  will  have  a  coefficient  of  sta- 
bility for  Btili  water  of  about  4. 

AmoQQt of  masonry cubic  yards..     2,191 

Cost  per  cubic  yutl |H 

Total $17,528 

Its  conBtmction  wonld  require  900  linear  feet  of  coffer-dam,  at  $10 $9, 000 

Total  esHmaifi* 

Cost  of  lock  and  coffer-dam., $95,004 

Co^ofdam  and  coffer-dam 2(^528 

Iroaandftt^ellock-gates 5,000 

RiprappiDg  bank 2,000 

HaneaveriDg  appliances 1,000 

Bite  and  qnarry  privileges  (estimated) , 3,000 

Contingencies .* 13,202 

Total  cost 145,884 


letter  transmitting  report  of  board  of  engineers. 

United  States  Engineer  Office, 

Detroit^  Mich.^  April  6,  1887. 

Sir:  I  have  tlie  honor  to  transmit  herewith  the  report  of  the  Board 
of  EogiDeer  Officers  constituted  by  paragraph  1,  Special  Orders  No.  43, 
teadqoarters  Corps  of  Engineers,  March  12,  1887,  "  to  examine  and  re- 
port upon  the  plan  and  estimate  for  a  lock  at  or  near  the  lower  island 
*t  Nashville,  for  improving  Cumberland  River,  Tennessee  and  Ken- 
tocky,  snbmitted  by  Lieut.  Col.  John  W.  Barlow,  Corps  of  Engineers.'' 
The  Board  having  recommended  material  modifications  of  the  plans, 
tbe  estimates  submitted  by  Colonel  BarJoir  are  not  applicable,  av\\\  we^? 
plans  with  new  estimates  will  necessarily  have  to  be  prepared. 
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As  to  the  difference  of  opinion  in  regard  to  the  dimensions  of  llie 
proposed  lock,  the  majority  of  the  Board  believe  that  those  given  by 
them  should  be  suiopted. 

All  their  past  experience  teaches  that  the  reqairements  of  commerce 
have  demanded  enlargement  of  the  projects  originally  sabmitted. 

In  this  case  the  majority  have  deemed  it  jadicioas  to  pass  at  once  to 
the  dimensions  adopted  on  other  like  works.  They  attach  no  impor- 
tance to  the  opinions  of  the  river  navigators  touching  this  qaestion,  as 
these  very  men  would  be  the  first  to  build  larger,  and  therefore  pro 
portionally  more  economical,  boats,  and  then  blame  the  engineers  for 
having  failed  to  provide  snfficient  accommodation. 

The  papers  referred  to  the  Board  are  herewith  respectfully  returne<l, 
the  tracings  being  in  a  separate  package. 

1  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut.  OoL  of  EngiiMers^ 
Senior  Member  of  the  Board, 

The  Chief  of  Engineers,  U.  S.  A. 

[First  indorsement.  1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  29,  1887. 

Respectfully  submitted  to  the  Secretary  of  War. 
The  views  of  the  Board  are  concurred  in  by  this  office  and  are  rec- 
ommended for  approval. 

J.  C.  Duane, 
Brig.  Gen.j  Chief  of  Engineers, 

[Second  indorsement.] 

War  Department,  August  2, 1887. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

Samuel.  noDGKiNS, 

Acting  Chief  Clerk. 


report  of  the  board  of  engineers. 

United  States  Engineer  Office, 

Chattanooga^  Tenn,^  March  30,  1887. 

The  CntEF  OF  Engineers,  U.  S.  A. : 

General  :  The  Board  of  Engineers  convened  by  Special  Orders,  Ko. 
43,  Headquarters  Corps  of  Engineers,  Washington,  D.  C,  March  12,  ; 
1887,  having  visited  the  proposed  site  and  carefully  examined  aud  dig-  { 
cussed  the  project  of  Lieutenan^Colonel  Barlow  for  a  lock  and  dam  at 
Lower  Nashville  Island,  Cumberland  River,  has  the  honor  to  submit 
the  following  report. 

In  its  conclusions  the  Board  has  been  guided  by  the  following  gen- 
eral  considerations : 

A  dam,  if  practicable,  should  rest  against  the  upper  buttress  of  ite  | 
lock,  so  as  to  have  the  whole  length  of  the  lock-chamber  in  the  lower 
pool. 
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Locks  should  be  pat  as  far  into  the  bank  as  possible  in  order  to  secure 
the  longest  possible  spill.  This  condition,  however,  is  not  imperative 
at  localities  where  the  width  of  the  river  is  sufficient  to  give  a  spill 
greater  than  the  average. 

The  locks  on  the  Cumberland  River  are  assumed  to  be  specially  in 
tended  for  the  development  of  the  coal  traffic  of  the  Upper  Cumbcrliind. 
To  handle  this  traffic  economiwilly  the  locks  should  be  large  enough  to 
take  in  a  full  tow  with  tow-boat  at  one  lockage.    For  the  present  it  is 
deemeil  best  to  assume  as  the  ordinary  tow  one  tow-boat  and  three 
barges.     It  is  assumed  that  whatever  be  the  present  size  of  Cumberland 
River  coal  barges,  they  will  ultimately  be  made  to  conform  to  the  8tan<l- 
ard  size  in  use  on  the  Ohio  and  Great  Kanawha  rivers,  which  is  \'M)  teet 
long  and  lio  feet  wide.    Two  barges  abreast  will  then  require  a  width  of 
lock  of  52  feet.    The  length  of  tow  boat  that  will  probably  bo  used  for 
such  fleets  will  be  25  feet  wide  and  150  feet  long  over  all.     It  is  there- 
fore evident  that  the  available  length  of  the  proposed  lock  should  be 
280  feet.    This  length  is  the  distance  between  the  springing  lines  of  the 
upper  miter-wall  and  the  upper  end  of  the  lower  gate  recesses. 

The  guards  of  all  locks  should  be  such  that  the  fall  over  the  dam  at 
the  eix)ch  of  the  submergence  of  the  lock- walls  will  not  exceed  1  foot 
when  the  discharge  of  the  river  for  that  stage  is  at  its  maximum.  If 
po«sible,  without  too  great  cost,  the  walls  should  be  high  enough  to  re- 
dnee  this  fall  to  6  inches.  To  ascertain  this  height  de^nitely  the  maxi- 
mum discharges  of  the  river  for  such  stages  should  be  determined  by 
observation. 

The  lifts  of  dams  should  be  from  10  to  12  feet,  experience  having 
shown  that  these  are  the  best  lifts  in  practice.  The  lowest  dam  of  the 
aeries  should  have  such  a  height  as  to  secure  the  standard  lift  in  case 
another  dam  should  be  built  below  it. 

DETAILS   OF  LOCKS. 


It  is  recommended  that  the  inner  walls  of  the  lock,  including  the  lower 
side  of  the  upper  miter  wall,  be  built  without  batter. 

The  angle  between  the  gates  when  shut  should  be  140^,  correspond- 
ing to  a  miter  angle  of  20o. 

The  tops  of  the  lock-gates  should  be  even  with  the  lock  walls  in  or- 
der to  ))ennit  the  use  of  the  lock  to  the  last  moment. 

The  gates  should  be  made  as  thin  as  possible,  so  as  to  avoid  under- 
pressures tending  to  pull  up  the  miter  sills.  The  same  object  may  be 
attained  by  |)ermitting  the  gate  to  extend  partly  over  the  sill  when  shut, 
bat  it  is  believed  that,  for  locks  of  the  width  recommended,  gates  of 
sufficient  thinness  can  be  obtained  by  making  them  solid  for  about  half 
their  height. 

It  is  recommended  that  the  wooden  sill  against  which  the  gates  close 
be  made  at  least  two  inches  higher  thau  the  miter- wall,  so  as  to  act  as 
a  gnanl  for  the  masonry. 

The  Board  would  recommend  that  the  question  of  the  material  for 
tJie  gates  should  be  left  open  for  the  present  until  the  results  of  ex- 
perience with  iron  gates  on  other  rivers  be  more  clearly  ascertained. 
Meanwhile  they  recommend  that  the  gate  recesses  be  built  for  wooden 
fSS^lteHf  as  such  recesses  will  answer  for  either  kind. 

The  method  of  maneuvering  the  gates  should  be  left  to  the  local  en- 
l^neer. 

The  upper  miter-sill  should  be  placed  1  foot  below  normal  depth,  so 
aa  to  permit  the  pool  level  to  be  reduced  I  foot  without  aCTecting  naviga- 
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tion.    Such  redaction  is  often  desirable  in  order  to  repair  the  comb  of 
the  dam. 

The  Foard  recommends  that  the  wall^  be  built  without  counterforts. 

The  two  walls  should  have  equal  strength,  but  the  coping  of  the  land 
wall  may  be  made  narrow.  The  top  widtti  of  the  river  w^l  should  be 
from  6  to' 7  feet. 

A  drainage  culvert  with  open  joints  is  recommended  behind  the  land 
wall  to  carry  off  land  water.  Great  care  must  be  used  to  seal  it  against 
any  flow  of  water  from  the  up[)er  pool. 

From  2  to  4  recessed  ladders  are  recommended  for  the  lock-chamber, 
for  the  convenience  of  raftsmen  and  for  the  safety  of  life. 

It  is  recommended  that  some  cheap  form  of  movable  dam  be  placed 
across  the  head  of  the  lock  for  use  in  case  of  accidents  to  the  npper 
gates  or  valves. 

The  method  of  filling  and  emptying  the  lock  is  approved.  It  is  rec- 
ommended that  the  engineers  have  the  option  of  filling  the  lock  through 
inlets  under  the  upper  mitersill  in  case  he  8lu)uld  so  elect. 

Movable  gratings  should  be  placed  above  all  valves. 

A  guide-crib  should  be  built  on  the  upper  extension  of  the  river  wall 
to  a  distance  of  about  100  feet,  depending  on  local  circumstances.  Be- 
tween this  guide  crib  and  the  lock-wall  should  be  a  drift  gap  10  feet 
wide  and  at  least  G  feet  deep.  At  the  upper  end  of  the  crib  should  be  a 
pier-hea<l  about  5  feet  higher  than  the  body  of  the  crib,  with  a  slope  on 
the  upper  side  to  ward  off  drift. 

In  case  the  land  wall  of  the  lock  is  extended  up  and  down  stream  by 
crib-work,  as  is  customary,  the  upper  and  lower  wing- walls  should  be 
at  right  angles  to  the  land  wall,  with  rounded  comers.  In  case  no  such 
cribs  are  built  the  wing- walls  should  be  flared  so  as  to  guide  boats  into 
the  lock. 

The  surface  of  the  ground  back  of  the  land  wall  of  the  lock  should  be 
paved  to  a  depth  of  from  10  to  12  inches,  the  pavement  extending  up 
the  slope  to  the  highest  flood  level,  or  to  the  top  of  the  bank  if  below 
flood  level. 

DETAILS  OF  ABUTMENTS. 

As  a  rule  the  abutments  should  be  carried  to  a  height  of  about  5  feet 
above  the  tops  of  the  lock- walls  and  they  should  be  built  in  the  bank 
far  enough  not  to  act  as  spurs  or  jetties  in  time  of  flood.  The  masonry 
work  should  be  extended  down-stream  to  a  distance  of  at  least  60  feet 
below  the  lower  side  of  the  dam  ;  but  the  top  need  not  be  carried  to 
full  height  beyond  a  point  half-way  between  the  crest  and  the  foot  of 
the  dam.  Beyond  this  it  can  descend  rapidly  in  steps  to  a  height  of 
from  4  to  8  feet  above  the  low- water  line  below  the  dam,  depending  on 
the  lift.  This  abutment  should  be  continued  at  least  100  feet  further 
by  crib- work  as  high  as  the  lowest  step  of  the  masonry. 

DETAILS  OF  DAMS. 

It  is  recommended  that  the  dams  be  built  of  timber  like  those  that 
have  been  in  successful  use  on  either  the  Monongahela  or  Kentucky 
rivers.  In  order  to  secure  greater  tightness,  and  in  view  of  the  cheap- 
ness of  stone  at  the  locality,  the  Board  would  recommend  that  the  engi- 
neer in  local  charge  have  authority  to  add  a  masonry  or  concrete  dia- 
phragm or  a  wall  on  the  upper  side  of  the  upstream  breast  in  case  he 
should  consider  such  an  addition  advisable. 
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LOCATION  OF  LOCK  AND  DAM  AT  LOWER  NASHVILLE  ISLAND. 

The  location  proposed  by  the  engineer  in  charge  is  approved  in  gen- 
eral,  with  the  recommendation  that  a  change  of  400  feet  in  either  di- 
rection be  authorized  in  case  more  detailed  examinations  shonld  make 
it  desirable.  In  the  opinion  of  the  Board  the  axis  of  the  lock  shonld 
be  so  placed  as  to  preserve  a  clear  approach  to  the  lock  from  either 
direction  of  at  least  400  feet. 

A  depth  of  4  feet  on  the  lower  miter-sills  of  the  general  system  of 
locks  and  dams  is  in  accordance  with  the  requirements  of  the  river  and 
harbor  act.    The  project  submitted  to  the  Board  contemplates  a  depth 
of  5  feet  on  the  lower  miter-sill  of  the  lock  at  Lower  Nashville  Island. 
The  Board  think  that  such  a  depth  is  nnadvisable  in  this  lock,  because 
it  has  an  open  river  below  it    The  existing  low- water  depth  in  the  open 
river  is  2  feet,  but  efforts  will  be  made  to  increase  this  depth  by  guiding- 
dikes  and  channel  excavation.    Inasmuch  as  exi)erience  on  other  rivers 
indicates  that  it  is  improbable  that  this  open  river  depth  can  be  in- 
creased beyond  4  feet,  and  in  order  to  avoid  the  construction  and  maneu- 
vering of  unnec^sarily  heavy  lower  gates,  the  Board  recommend  that 
the  level  of  the  lower  miter-sill  of  the  Ipck  in  question  be  placed  at  4 
feet  below  low  water.    Should  other  dams  be  built  below  Nashville,  and 
a  greater  depth  be  desired,  it  can  readily  be  obtained  by  suitable  regu- 
lation of  the  dam  next  below. 
Respectfully  submitted^ 

O.  M.  POE, 

Lieut  Col.  of  Engineers. 
Wm.  E.  Merrill, 

Lieut  Cot  of  Engineers. 
H.  B.  Waterman, 
First  Lieut  of  Engineers^ 

Recorder. 

While  I  agree  with  most  of  the  foregoing  conclusions  and  recommen- 
dations, I  do  not  think  it  either  necessary  or  desirable  to  enlarge  the 
size  of  the  leek  as  suggested.    It  is  not  probable  that  the  same  boats 
0^  in  the  coal  trade  on  other  rivers  will  be  used  above  Nashville,  and 
rivermen  most  interested  in  the  navigation  of  the  Cumberland  say  that 
Sb  feet  by  250  feet  will  be  large  enough,  as  the  largest  barges  they  now 
have  are  20  feet  by  100  feet  and  those  they  expect  to  use  will  not  ex- 
ceed 24  feet  by  120  feet.    They  have  no  tow-boats,  and  will  not  prob- 
ably use  any  that  are  larger  than  24  feet  by  130  feet. 

While  uniformity  is  a  desirable  thing  in  such  matters,  I  do  not  think 
it  would  be  just  to  those  most  interested  in  the  development  of  the  coal 
trade  on  the  Cumberland  River,  to  build  larger  locks  than  they  desire, 
especially  as  it  would  delay  and  increase  the  cost  of  the  work. 

Under  the  most  favorable  circumstances  it  will  take  several  appro- 
priations as  large  as  those  usually  made  to  build  enough  locks  and 
dams  to  enable  the  work  to  be  of  any  considerable  advantage  to  com- 
merce. 

As  to  '<  details  of  locks  and  dams,^  I  would  consider  the  recommen- 
dations of  the  report  merely  as  suggestions  to  the  engineer  in  charge  of 
the  work  rather  than  as  modifications  of  his  plans,  and  I  would  respect- 
fully recommend  that  he  be  authorized  to  make  such  changes  of  details 
as  may  be  found  desirable  during  the  progress  of  the  work. 

As  to  location  and  lift  of  the  first  lock,  I  concur  in  the  recommenda- 


-•  >»'f.^ 
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tions  of  the  Board,  bat  for  otber  locks  the  lift  should  be  such  as  to  se- 
cure good  sites  for  all  the  locks,  even  if  the  lift  in  some  cases  shonld 
exceed  the  limit  mentioned. 

Respectfully  submitted,  W.  R.  KiNO, 

Major  of  Engineers. 


mouth  of  the  tijumberland  river. 

Engineer  Office  U.  S.  Army, 
Gliattanooga^  Tenn.^  April  17, 1888. 

Sir:  In  compliance  with  request  contaiqed  in  Department  letter  of 
the  12th  instant,  I  have  the  honor  to  present  the  following  report  upon 
the  present  condition  of  navigation  at  the  mouth  of  the  Cumberland 
liiver. 

The  last  survey  or  special  examination  at  this  locality  was  made  in 
December,  1884.  At  that  time  navigation  had  been  improved  by  the 
construction  of  two  spur-dams  and  channel  excavations,  in  compliance 
with  the  recommendation  of  the  Board  of  Engineers,  which  made  a  re- 
port under  date  of  September  30,  1881. 

The  object  of  the  dams  seeifis  to  have  been  to  close  at  low  water  the 
channel  between  Cumberland  Island  and  the  tow  head,  ;ind  deflect  the 
current  through  the  channel  along  the  Kentucky  shore.  This  work  was 
beneficial,  as  but  little  complaint  was  heard'during  the  next  three  sea- 
sons. But  the  works  as  constructed  have  not  proved  entirely  success- 
ful, late  reports  showing  that  the  channel  has  again  been  divided,  and 
a  portion  of  the  current  passes  to  the  right  of  the  tow-head  along 
Cumberland  Island.  It  is  also  reported  that  the  left  channel  has  been 
obstructed  by  the  caving  of  the  Kentucky  bank.  To  this  cause  is 
probably  due  the  deflection  of  a  portion  of  the  current  to  the  right  of 
the  tow-head  which  the  dams  were  intended  to  prevent. 

The  Board  of  Engineers,  in  their  report,  recommended  for  temporary 
relief  the  scraping  or  dredging  of  the  bottom,  and  the  brush  and  stone 
dams  above  referred  to,  and  also  advised  a  detailed  survey  upon  which 
to  base  a  permanent  improvement.  The  survey  was  made  under  Major 
King's  direction,  but  I  find  no  record  of  any  permanent  plan  of  improve- 
ment based  w\}o\i  it,  and  no  record  of  any  further  consideration  of  the 
sul^ject  by  the  Board.  ^ 

It  appears  from  its  history  that  this  improvement  has  always  been 
a  difficult  question  on  account  of  its  peculiar  relation  to  the  Ohio  River, 
the  obstructing  shoal  being  actually  in  the  south  or  Kentucky  Chan- 
nel of  the  Ohio,  and  more  than  a  mile  below  the  mouth  of  the  Cumber- 
land. At  an  early  period  this  channel  was  the  best  navigable  channel 
of  the  Ohio,  made  or  kept  so  by  a  dam  in  the  Ohio  River  above  Cum- 
berland Island,  and  recommended  by  Captain  Delafleld  in  18;i3,  the 
object  of  the  dam  as  stated  by  him  being  *'to  throw  the  low-water  chan- 
nel to  the  left  of  the  island  to  avoid  a  shoal  bar  near  the  lower  point  of 
the  island." 

Under  more  recent  projects  for  the  improvement  of  the  Ohio,  this 
dam  has  been  removed,  for  the  reason  as  stated  by  Colonel  Merrill,  that 
"  the  dam  has  failed  to  secure  the  result  indicated  as  there  has  always 
been  a  bad  bar  at  the  foot  of  Cumberland  Island."  It  seems  probable 
that  this  is  the  identical  bar  which  Captain  Delafleld,  by  carrying  the 
channel  to  the  left  of  Cumberland  Island,  intended  to  amid  rather 
than  to  remove. 

This  improvement  seems  to  be  one  of  joint  importance  to  the  two 
rivers,  and  if  a  plan  can  be  devised  which  by  improving  the  Kentucky 
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Channel  of  the  Ohio  as  was  originally  intended,  and  thus  the  obstruc- 
tions to  navigation  in  both  rivers  overcome,  it  would  seem  more  desira- 
ble to  carry  out  such  a  plan  thau  to  improve  the  two  channels  under 
separate  plans. 

Under  present  conditions  since  the  removal  of  theCumberhand  Island^ 

Dam  the  supply  of  water  in  the  Kentucky  Channel  of  tlie  Ohio  is  not 

sufficient  ts  give  the  needed  scour  on  the  bar  near  the  foot  of  the  island. 

It  is  manifest,  therefore,  that  one  of  two  methods  must  be  employed  to 

pro<lucc  permanent  improvement     First,  to  rebuild  the  dam  at  head  of 

Cumberland  Island  and  make  this  the  navigable  channel  of  the  Ohio  as 

was  designed  in  1833 ;  or,  second,  to  improve  the  channel  for  the  needs  of 

the  Cumberland  navigation  only,  by  constructing  a  low-water  channel 

through  the  bar  sufficiently  contracted  to  insure  its  being  kept  open  by 

the  eft'ect  of  scour  from  the  Cumberland  River  alone. 

A  further  examination  of  the  locality  to  ascertain  the  changes  that 
have  occurred  since  th^  last  survey  will  be  necessary  to  prepaie  a  com- 
plete project  for  either  plan  of  improvement,  but  from  information  now 
at  hand  it  is  estimated  that  the  sum  of  $20,000  can  bo  profitably  ex- 
l)ended  in  continuing  work  under  the  existing  project,  and  would  in- 
clude repairing  and  extending  the  dams  now  considerably  damaged, 
dredging  on  the  bar,  and  such  shore  protection  as  may  be  necessary  to 
prevent  the  banks  ^rom  caving,  the  latter  being  in  addition  to  the  ex- 
isting project,  and  in  accordance  with  the  second  plan  above  mentioned. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 

Chiep  OP  Engineers,  U.  S.  A. 

I  First  indorHement.  I 

Office  .Chief  of  Engineers, 

U.  S.  Army, 
April  20,  1888. 

Respectfully  submitted  to  the  Secretary  of  War. 
In  view  of  the  statement  within  made  by  Lieut.  Col.  J.  W.  Barlow, 
Corps  of  Engineers,  in  reference  to  the  difficulties  which  arise  as  to  the 
best  method  to  be  adopted  for  the  improvement  of  the  navigation  at  the 
Camberland  Itiver,  where  it  joins  the  Ohio  River,  it  is  decmtMl  advisable 
that  the  subject  be  referred  to  a  Board  of  Engineers,  to  consider  and 
recommend  a  plan  of  improvement  which  will,  as  far  as  i)ractical)le,  pro- 
vide for  the  interests  of  navigation  of  both  these  rivers,  and  I  have  ae- 
cordingly  to  recommend  that  a  Board  be  convened  for  the  purpose,  to 
consist  of  the  following-named  officers  of  the  Corps  of  Engineers,  viz  : 
Lieut.  Col.  William  E.  Merrill,  Lieut.  Col.  John  W.  Barlow,  and  Maj. 
Alexander  Mackenzie,  with  Lieut.  H.  E.  Waterman  as  recorder,  to  meet 
at  Chattanooga,  Tenn.,  upon  the  call  of  the  senior  member,  at  such  time 
as  the  other  duties  of  the  members  will  permit.    •    •     •  * 

If  approved  by  the  Secretary  of  War  the  order  convening  the  Board 
will  be  issued  from  this  office. 

J.   C.   DUANE, 

Brig.  Qen,^  Chief  of  Engineers. 

[Second  indorsement,] 

War  Department,  April  2:^,  isss. 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerl:. 
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REPORT  OF  BOARD  OF  ENGINEERS. 

JDNE  16,  1888. 

The  Chief  of  Engineers,  U.  S.  A. : 

'  Oeneral  :  The  Board  of  Engineers  constituted  by  "  Special  Orders 
No.  22,  Headquarters  Corps  of  Engineers,  April  26, 1888,  for  the  pur- 
pose of  considering  and  recommending  a  plan  for  the  improvement  of 
the  navigation  at  the  mouth  of  the  Cumberland  Eiver,'^  met  at  Chatta- 
nooga, Tenn.,  on  May  9, 10,  and  11,  and  on  May  14  made  a  personal 
examination  of  the  Cumberland  Biver,  in  the  vicinity  of  its  mouth. 

Having  considered  all  the  information  attainable,  the  Board  respect- 
fblly  presents  the  following  report : 

Tbc  Cumberland  River  enters  the  main  channel  of  the  Ohio  near  the 
foot  of  Cumberland  Island.  Near  the  foot  of  this  island  the  channel 
widens,  and  is  divided  by  a  tow-head,  and  at  certain  relative  stages  of 
the  Ohio  and  Cumberland  rivers,  eddies  and  slackwater  are  produced, 
which  re^lt  in  the  deposit  of  sedimentary  matter,  and  the  formation  of 
changeable  gravel,  sand,  and  mud  bars  about  and  above  this  tow-bead. 
Under  these  conditions  of  wide  bed  and  divided  channels,  the  current 
of  the  Cumberland  Biver,  as  a  rule,  has  not  sufficient  scouring  power  at 
low  water  to  remove  the  deposit  or  cut  out  a  good  navigable  channel 
on  either  side  of  the  tow-head. 

The  records  show  that  the  conditions  here  described  have  always 
existed,  and  with  the  return  of  each  low- water  season  navigation  at  the 
foot  of  Cumberland  Island  has  been  more  or  less  obstructed. 

A  Boanl  of  Engineers  was  assembled  in  1881  <'  for  the  purpose  of 
taking  into  consideration  the  immediate  relief,  and  also  the  subject  of 
the  permanent  improvement,  of  the  navigation  of  the  entrance  into  Cum- 
berland Biver,  with  the  view  of  determining  npon  a  plan  of  improve- 
ment, etx5."  Under  dat^  of  September  30, 1881,  this  Board  made  a  pre- 
liminary report  which  recommended  '*that  the  officer  in  charge  of  the 
improvement  of  the  Cumberland  Biver  be  authorized  to  deepen  the  ex- 
isting channel  at  the  foot  of  Cumberland  Island  by  scraping,  dredging^ 
small  brush-dams,  or  similar  expedients  as  may  seem  to  him  l>est.'' 

A  detailed  survey,  upon  which  plans  of  permanent  relief  could  be 
bafted,  was  also  recommended. 

The  Board  stated : 

It  will  probably  be  necesBary  to  close  one  of  the  two  channels  at  the  foot  of  Cnm- 
berland  Island,  which  are  separated  by  the  tow-head,  but  the  selection  of  the  chan- 
nel to  be  closed  can  not  be  intelligently  made  until  above-named  map  is  prepared. 

In  September,  1881,  a  little  scraping  on  the  bar  was  attempted  with- 
out much  success,  and  in  October  and  November  the  survey  recom- 
mended was  made. 

Subsequent  to  the  survey  no  fuither  action  was  taken  by  the  Board 
of  1881,  and  no  plans  for  permanent  improvement  were  prepared. 

Daring  the  year  1882  a  temporary  brush -dam  was  built  from  the  Cum- 
berland Island  share,  with  a  view  to  confining  the  low-water  channel 
between  the  tow-head  and  the  Kentucky  shore,  and  in  1884  a  second  dam 
jibove  the  first  was  constructed  and  further  scraping  was  done^ 

Some  good  resulted  from  the  work,  and  a  channel  2  feet  deep  at  low 
water  was  secured  for  a  time.  But  the  dams  were  not  of  sufficient  size 
or  stability,  or  so  located  as  to  permanently  maintain  the  channel  be- 
tween the  tow-head  and  the  Kentucky  shore,  and  the  conditions  exist- 
ing previous  to  the  construction  of  the  dams  have  rea|)peared ;  it  is  now 
reported  that  boats  wishing  to  ascend  the  Cumberland  will  experience 
trouble  when  the  stage  of  water  is  less  than  4  feet. 

The  instructions  to  the  present  Board  require  that  they  give  the  sub- 
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jeet  the  cousideration  that  its  importance  demands  and  recommend  a 
plan  of  improvement  which  will,  as  far  as  practicable,  provide  for  the 
iaterebt  of  navigation  of  both  the  Ohio  and  Cumberland  rivers  at  the 
locality  mentioned." 

A  letter  addressed  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
to  the  Chief  of  Engineers,  under  date  of  April  17, 1888,  which  letter  is 
submitted  to  the  Board  for  its  information  and  consideration,  contains 
the  following : 

Tliia  improvement  seems  to  be  one  of  joint  importance  to  the  two  rivere,  and  if  a 
plan  can  be  devised  which  by  improving  the  Kentucky  Channel  of  the  Ohio,  tis  was 
originaUy  intended,  and  thus  the  obstructions  to  navigation  in  both  rivers  overcome, 
it  voold  seem  more  desirable  to  carry  out  such  a  plan  than  to  improve  the  two  chan- 
nels under  separate  plans. 

The  joint  improvement  of  the  Ohio  and  Cumberland  was  attempted 
many  years  ago  by  the  construction  across  the  main  channel  of  the  Ohio 
of  the  "  Cumberland  Dam,''  with  a  view  to  forcing  all  the  water  of  the 
Ohio,  at  low  stages,  through  the  chute  at  the  head  of  Cumberland 
Island. 

A  brief  history  of  this  dam  and  the  results  are  given  in  the  following 
extract  from  the  report  of  Lieut.  Col.  William  E.  Merrill,  Corps  of  En- 
gineers, the  officer  in  charge  of  improving  the  Ohio  River  (report  of  the 
Chief  of  Engineers,  1876,  pages  23,  24) : 

The  repair  of  this  dam  was  evidently  ordered  on  the  strougth  of  my  report  of  Feb- 
ruary 14,  1872,  printed  as  House  Ex.  Doc.  No.  1G5.  Forty -second  Congress,  second  ses- 
»iou,  and  reprinted  in  Keport  of  Chief  of  Engineers  for  1872,  pages  409-412. 

This  report  gives  a  full  history  of  this  dam,  and  to  it  I  would  respectfully  refer  for 
additional  information.  The  dam  was  begun  in  1832,  and  partly  tiuished  ;  repaired 
SDd  completed  in  1838;  partly  repaired  in  1854;  and  thoroughly  repaired  and  com- 
pleted in  1872-74.  Since  1874  ic  has  rarely  been  out  of  water,  but  a  receut  letter  from 
the  former  inspector  of  reconstruction  informs  me  that  there  has  been  some  subsi- 
dence in  ihe  new  part  of  the  dam,  connecting  the  old  dam  with  the  bead  of  Cumber- 
hrad  Islaud,  but  that  the  main  dam  stands  firm. 

Jq  recommending  the  repair  of  the  Cumberland  Dam  I  naturally  assumed  that  tbe 
odIj  question  involved  was  that  of  the  permaneDcc  of  the  work,  and  that  if  we  could 
make  the  dam  stand,  the  results  which  were  originally  sought,  aud  which  seenietl 
^01  old  reports  to  have  been  attained  as  loug  as  the  dam  was  in  good  condition, 
woold  reappear.  Feeling  confident  that  the  dam  could  be  made  reasonably  perma- 
nent, aud  l^lieviug  this  to  be  the  only  question  involved,  I  therofure  rocomuicud  its 
repair. 

Experience  shows  that  the  dam  has  been  made  sulOticiently  durable,  but  that  the  re- 
salt  is  unfavorable  from  an  unforeseen  cause.    Tbe  ditiiculty  is  due  to  the  fact  that 
at. high  water,  when  the  dam  is  so  deeply  submerged  as  not  to  al^'ct  the  current,  the 
main  volume  of  the  river  crosses  the  dam,  while  the  Kentucky  Chute  is  in  compara- 
tively still  water,  and  receives  heavy  deposits  of  siMlinientary  inatter.     As  the  river 
falU  the  influence  of  the  dam  begins  and  gradually  increases,  iiiid  its  ultimate etl'ect 
islo  force  a  strong  current  through  the  Kentucky  Chiit-e,  washing  out  the  deposits  of 
high  water  and  creating  a  navigable  channel.     If  the  river  falls  very  slowly  this 
ehaonel  can  bp  washed  out  in  time  to  prevent  any  injury  to  navigation  ;  but,  if  the 
fall  is  sudden,  or  if  the  Cumberland  is  in  flood  and  backs  up  the  Ohio,  there  is  not 
liiue  enough  to  do  this  scouring  work,  aud  for  u  period  of  uncertain  length  there  is  no 
channel  either  over  the  dam  or  through  the  chute.     This,  I  think,  explains  fully  the 
present  difficulty  at  Cumberland  Dam. 

Under  these  circumstances,  I  think  that  the  Cumberland  Dam  has  survived  its  une- 
fnlneas  and  should  be  removed.  This  can  be  easily  done  during  the  low  wat^^r  by  the 
L'uited  States  dredge-boat^,  and  the  material  can  be  advantageously  used  in  iuii»rov- 
mg  the  channel  at  the  foot  of  the  island  and  in  keeping  open  the  natural  mouth  of  the 

Cfunberland  River. 

•  «  •  •  •  •  • 

The  officer  in  charge  of  the  improvement  of  the  Ohio  River  states 
that  since  the  removal  of  the  Cumberland  Dam,  Ohio  River  commerce 
has  not  been  obstructed  or  delayed  by  low  water  in  the  vicinity  of  Cum- 
berland Island,  and  that  the  preseut  condition  of  affairs  is  perfectly 
satisfactory  to  Ohio  River  commerce.  As  the  dam  was  removed  in 
1878,  the  experience  of  about  ten  years  is  conclusive  on  this  point. 
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It  is  the  opiuiou  of  the  Board  that  the  Ohio  Eiver  in  the  vicioity 
of  Cumberland  Island  now  occupies  its  natural  channel,  and  that  it 
will  not  without  forcing  make  use  of  the  Kentucky  Chute ;  also,  that  for 
the  pant  ten  years  at  least,  there  has  been  no  trouble  to  Ohio  liiver  navi- 
gation at  this  point ;  and  that  no  work  is  at  present  required  for  the  im- 
provement of  the  Ohio  in  this  locality. 

It  further  appears  that  Cumberland  Eiver  navigation  is  most  seri- 
ously affected  by  the  condition  of  the  channel  at  the  foot  of  Kentucky 
Chute  through  which  the  Cumberland  Eiver  reaches  the  main  channel 
of  the  Ohio.  This  obstruction  is  so  great  as  to,  at  times,  entirely  block 
commerce  of  very  great  importance  to  a  large  territory,  and  it  is  most 
proper  that  some  steps  be  taken  immediately  to  relieve  the  commerce 
of  the  Cumberland  Eiver. 

The  trouble  existing  at  the  foot  of  the  Kentucky  Chute  results  from 
the  fact  that  the  volume  of  the  Cumberland  is  not  sutficient,  when  al- 
lowed to  take  its  natural  course,  to  wash  out  and  maintain  a  chauneLat 
the  foot  of  the  chute,  where  heavy  deposits  are  made  in  the  slackwater 
resulting  from  tho  division  and  spreading  of  the  channel  and  the  meet 
iug,  at  certain  stages,  of  the  waters  of  the  Cumberland  and  Ohio. 

The  confining,  to  its  proper  limits,  of  the  channel  at  the  foot  of  the 
chute^  must  form  a  part  of  any  plan  of  improvement  demanded  by  the 
joint  interests  of  the  Cumberland  and  the  Ohio,  and  such  work  may  be 
sufficient  for  forming  and  maintaining  a  navigable  channel  at  the  junc- 
tion of  the  two  rivers.  It  is  evident,  therefore,  that  before  any  other 
methods  of  improvement  are  discussed,  it  is  first  necessary  to  see  if  a 
good,  navigable  channel  can  not  be  made  at  the  foot  of  Cumberland 
Island  by  closing  one  of  the  two  outlets  and  so  contracting  the  other 
that  the  ordinary  flow  of  the  Cumberland  will  keep  it  open.  This  is 
the  natural  proceeding  in  like  cases,  and  as  it  has  never  been  tried  in 
this  locality,  it  is  evidently  the  work  that  nature  and  experience  indi- 
cate. 

After  a  careful  examination  of  the  locality,  and  consultation  with 
Cumberland  Eiver  navigators,  the  Board  is  of  the  opinion  that  the  chan- 
nel between  Cumberland  Island  and  the  tow-head  is  the  better  of  the 
two  for  a  permanent  mouth.  The  fiicts  that  it  is  now  the  better  chan- 
nel, notwithstxi^ding  the  work  expended  in  endeavoring  to  close  it;  that 
it  is  the  shorter  line  to  deep  water  in  the  Ohio ;  and  that  the  Kentucky 
bank  along  the  other  channel  is  soft  and  caving,  all  combine  to  rein- 
force  this  conclusion. 

The  Board  therefore  recommends  that  the  left  channel  be  closed  by 
a  pile  and  brush  dam,  skirting  the  upper  side  of  the  tow-head,  parallel 
to  the  south  shore  of  Cumberland  Island,  and  that  the  interval  between 
the  dam  and  the  island  be  provisionally  taken  at  the  normal '^idth  of  the 
lower  part  of  the  Cumberland  Eiver.  This  dam  should  connect  with  the 
Kentucky  shore  by  an  easy  curve,  and  should  be  extended  to  deep  water 
in  the  Ohio;  so  much  of  the  present  dams  at  the  foot  of  Cumberland 
Island  as  interferes  with  the  proposed  channel  should  be  removed. 
The  proposed  dam  should  be  about  20  feet  in  width,  should  rise  to  the 
level  of  low  water,  and  should  be  capped  by  a  crib-work  having  a  width 
of  12  feet  and  built  up  to  the  8  foot  stage.  This  superstructure  may, 
at  the  discretion  of  the  local  engineer,  be  built  in  the  season  follo\fing 
the  construction  of  the  substructure.  It  is  believed  that  the  height  in- 
dicated is  the  minimum  for  an  effective  dam  in  this  vicinity,  and  experi 
ence  may  prove  that  the  dam  ought  ultimately  to  be  raised  to  a  greater 
height.  It  is  not  practicable  to  settle  this  point  in  advance,  and  there- 
fore  the  Board  would  further  recommend  that  the  eflfect  of  the  dam  be 
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id  that  the  local  engineer  bo  authorized  to  iucreiise 
experience  of  one  or  more  seasons  indicate  sach  a 

is  called  to  tlie  junction  of  the  dike  with  the  Ken- 

|y  called  the  '*root''  of  the  dike,  which  should  be 

M  from  the  scouring  efi'ect  of  the  eddy  caused  by  the 

of  the  softness  of  the  Kentucky  bank  it  is  recoui- 

jank  protection  be  put  in  place  before  the  dike  itself 

'per  face  of  the  dike  should  be  riprapped  as  a  precau- ' 

i^dinal  scour. 

lered  advisable  to  do  more  at  present  than  to  fix  the 
proposed  permanent  mouth.  The  conditions  that  pre- 
i;y  are  so  various  that  it  is  deemed  best  to  limit  the 
I  such  work  as  is  clearly  necessary,  leaving  accessory 
er  side  of  the  channel  to  be  determined  after  the  ex- 
'  more  seasons  has  eliminated  from  the  problem  many 
lat  are  now  undetermined.  It  seems  clear,  however, 
between  the  dike  and  the  island  should  not  be  allowed 
hat  any  tendency  to  scour  along  the  foot  of  Cumbor- 
d  be  prevented  by  suitable  works  of  protection.  With 
je  Board  is  of  the  opinion  that  the  completion  of  the 
should  be  left  to  the  local  engineer, 
^e  proposed  pile  and  brush  dam  with  crib  superstruct- 
4,800  linear  feet,  which,  at  $27  per  foot,  the  cost  of 
PFhere,  gives  the  estimated  cost  as  $129,600.  To  this 
e  cost  of  protecting  the  bank  of  Oamberland  Island,  if 
ecessary,  but  as  the  quantity  needed,  if  any,  can  not 
d,  no  estimate  of  cost  is  submitted, 
notions  now  extsting  in  the  Kentucky  Chute  are  ob- 
Qbedand  River  navigation,  the  Board  would  further 
whatever  work  may  be  carried  out  for  the  removal  of 
is  point  be  considered  as  an  improvement  of  the  Gum- 
1  chargeable  against  the  appropriations  for  improving 

wing  the  mouth  of  the  Cumberland  Kiver,  the  Ken- 
ine  of  the  proposed  dam,  etc.,  accompanies  this  report, 
bmitted. 

Wm.  E.  Merrill, 

Lieut,  CoL  of  Engineers. 
J.  W.  Barlow, 

Lieut,  Col,  of  Engineers, 
A.  Mackenzie, 
#  Major  of  Engineers, 

II.  E.  Waterman, 

First  Lieut,  of  Engineers^ 

Recorder, 
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with  the  other  members  of  the  Board  to  the  report  a« 
dersigned  begs  to  offer  additional  views  which  seem  to 
it  to  the  subject-matter  under  consideration,  and  which, 
if  forming  a  part  of  tbe  above  report,  would  have  made 
implete,  and  decisive. 
>f  the  junction  of  the  Cumberland  and  0\i\o  iwet^ 
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shoald  be  definitely  settled  by  competent  authority  to  avoid  future  con- 
flict of  iutercHts. 

Qeographically,  the  Ohio  in  this  vicinity  has  two  channels,  separated 

by  Cumberland  island ;  the  one  now  used  by  Ohio  Biver  commerce,  being 

the  larger,  is  known  as  the  main  channel ;  the  other,  for  several  years 

~  made  navigable  by  the  Cumberland  Dam,  is  known  as  the  Kentucky 

Chute. 

The  Cumberland  enters  the  latter  channel  of  the  Ohio  near  the  head 
of  Cumberland  Island,  and  after  passing  through  the  lower  portion  of 
the  Kentucky  Chute  joins  the  main  channel  of  the  Ohio  below  the  foot 
of  that  island. 

The  obstructions  to  navigation  at  or  near  the  mouth  of  the  Cumber- 
land are  therefore,  defaetOj  in  the  Kentucky  Chute  of  the  Ohio,  but 
smce  they  do  not  obstruct  the  present  navigation  of  that  river  their 
removal  should,  in  equity,  form  a  part  of  the  Cumberland  improvement, 
as  recommended  b3'  the  Board ;  but  to  avoid  in  the  future  any  misunder- 
standing or  delay,  the  mouth  of  the  Cumberland  should  be  authorita- 
tively declared  to  be  at  the  loot  of  Cumberland  Island,  or,  in  other  words, 
that  the  Kentucky  Chute  of  the  Ohio  shall  be  considered  as  a  continu- 
ation of  the  Cumberland  liiver,  for  the  purposes  of  this  improvement. 

(?)  In  view  of  the  fact  that  the  Kentucky  Chute  i»  very  wide,  when 
compared  with  the  Cumberland  Biver,  and  that  the  volume  of  the  lat- 
ter, as  compared  with  the  Ohio,  is  very  small,  it  is  by  no  means  certain 
that  any  plan  which  does  not  include  the  turning  into  the  Kentucky 
Chute  of  a  greater  quantity  of  water  than  is  supplied  by  the  Cumber- 
land Biver  itself  will  prove  perfectly  successful,  or  even  sufficient  to 
give  the  needed  relief  at  the  entrance  to  the  Cumberland  Biver ;  while 
upon  the  other  hand  it  appears  fvou^  the  information  now  attainable 
that  during  the  existence  of  the  Cumberland  Dam,  which  forced  a  large 
l)ortion  of  the  Ohio  Biver  through  the  Kentucky  Chute,  there  was  no 
obstruction  to  Cumberland  Biver  navigation  in  this  partof  the  channel. 

It  further  appears,  from  information  given  by  citizens  of  the  locality, 
that  the  interruption  to  Ohio  Biver  commerce  due  to  the  Cumberland 
Dam  was  not  of  a  serious  nature,  and  that  the  delays  from  causes  given 
by  Colonel  MeiTill  would  probably  have  been  still  less  had  the  Dog 
Island  Chute  been  also  closed.        .' 

Looking  at  this  question  from  the  standpoint  of  Cumberland  Biver  in- 
terests, it  is  manifest  that  if  the  closing  of  the  main  channel  of  the  Ohio 
at  low  water  is  the  only  method  by  which  navigation  at  the  entrance  of 
Cumberland  Biver  can  be  maintained,  the  Cumberland  Dam  should  be 
restored,  as  the  commerce  of  Cumberland  Biver  has  the  right  of  exist- 
ence, even  at  the  cost  of  some  inconvenience  to  that  of  the  Ohio. 

In  regard  to  the  construction  of  tfiti  proposed  dike  closing  the  left 
channel  of  the  Kentucky  Chute,  I  am  of  the  opinion  thnt  the  reconstruc- 
tion of  the  Cumberland  Dam  would  cost  less  and  would  more  surely  ac- 
complish the  desired  result,  but  since  the  latter  would  somewhat  in- 
convenience Ohio  Biver  commerce,  as  a  concession  to  that  interest,  I 
am  willing  to  agree  to  the  experiment  of  building  the  dike,  upon  the  dis- 
tinct understanding,  however,  that  should  the  result  prove  unsatisfac.- 
tory  to  Cumberland  Biver  navigation,  then  the  Cumberland  Island  Dam 
should  be  restored  and  the  Dog  Island  Chute  should  be  closed. 

Bespectfnlly  submitted. 

J.  W.  Barlow, 

Lieut  Col.  of  Engineers. 
H.  E.  Waterman, 
Firnt  Lieut  of  Engineers^ 

Recorder. 
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A  A  8. 

IMPROVEMEM  OP  SOUTH  FORK  OF  CUMBERLAND  RIVER,   KENTUCKY. 

Tbis  stream  is  formed  by  the  janotiou  in  Tennessee  of  Clear  Fork  and 
New  River,  and  after  a  northerly  coarse  of  aboat  88  miles  discharges 
into  the  Gumberlaud  River  near  Burnside,  Ky.,  2  miles  below  Smith's 
Shoals. 

Au  examination  was  made  in  1881.  and  the  obstructions  were  found 
to  be  principally  immense  sandstone  bowlders  in  its  upper  course,  which 
can  only  be  taken  out  at  an  enormous  expense,  and  rock-reefs,  gravel 
bare,  etc.,  in  it«  lower  waters. 

The  present  plan  provides  only  for  the  improvement  of  the  channel 
below  the  *^  Devil's  Jumps,"  a  distance  of  about  44  miles  from  the  mouth 
of  the  river,  by  reducing  the  bars  and  reefs  and  building  wing-dams  to 
contract  the  water-way,  so  as  to  obtain  a  safe  channel  for  navigation  at 
stages  of  the  river  when  at  least  3  feet  above  low  water. 

Work  was  in  progress  at  the  close  of  the  last  fiscal  year  and  was  con- 
tinued until  September,  1887,  at  Sloan's  Shoals,  7  miles,  and  Roberts' 
Mills  Shoals,  16  miles,  from  month  of  the  river. 
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As  stated  in  the  Annual  Report  for  1887,  the  commerce  of  this  stream 
consists  principally  of  logs  in  raft»,  but  it  is  very  difficult  to  get  any 
data  pertaining  to  the  rafting,  lumber,  or  coal  interests  of  sufficient 
definiteness  to  be  classed  as  << commercial  statistics;"  such  data,  how- 
ever, as  could  be  procured  is  submitted. 

The  appropriations  of  1882,  1884,  and  1886  for  this  work,  aggregating 
thesam  of  $12,000,  have  been  expended  in  clearing  and  deepening  the 
channel  of  the  lower  river  and  improving  the  water-way  to  a  limited  ex- 
tent Much  work  remains  to  be  done  to  secure  the  advautoges  to 
commerce  and  navigation  sought  to  be  obtained  under  the  present  proj- 
ect 

Tbe  heavily  timbered  lands  and  immense  coal-measures  through 
which  this  river  passes  give  abundant  promise  of  a  large  river  com- 
merce when  this  stream  offers  a  safe  passage  for  rafts  and  tiat-boats 
on  the  annual  '^rain  tides." 

In  the  river  and  harbor  bill,  now  pending  before  Congress,  is  an  item 
of  appropriation  for  this  work.  Should  that  bill  become  a  law,  the 
amoant  appropriated,  if  any,  and  the  amount  herein  asked  for,  can  be 
profitably  expended  in  continning  the  work  below  the  "Devil's  Jumps," 
as  provided  for  under  the  existing  project 

E$timates  for  improving  South  Fork  of  Cumberland  River. 

From  Kentucky  Line  to  "Devil's  Jnmps" $27, 538. 00 

From  ''Devirs  Jumps"  to  mouth  of  Sooth  Fork 35,265.00 

Total  for  improvement  in  Kentucky  ..••• 62,803.00 

Amoant  appropriated l^^O^Q.Q^ 

Imoont  expended , 11,^^.^\ 

JSNOSS- 103 
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Money  statement 

July  1,  1887,amonnfc  available ; $1,877.36 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1,836  33 

July  I,  1888,  outstauding  liabilitiea 9.97 

1,846.30 

July  1, 1888,  balance  available 31.06 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 803. 00 
Amonnttbat  can  be  profitably  expended  in  fiscal  year  end in<;  June  30, 1890    15,000.00 
Submitted  in  compliance  witb  reg^uirementa  of  setttious  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  Ag. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

The  Oaney  Fork  River  rises  on  the  western  slope  of  the  Cnmberland 
Mountains,  and,  after  a  westwardly  course,  discharges  into  the  Camber- 
land  Eiver  120  miles  above  Kashville,  Tenn.'  It  is  about  200  miles  long, 
and  flows  wholly  in  the  State  of  Tennessee. 

The  head  of  navigation  is  usually  held  to  be  at  Sligo,  Tenn.,  about 
72  miles  from  the  mouth  of  the  river,  but  it  can  be  readily  extended  to 
Frank's  Ferry,  about  20  miles  above  Sligo. 

The  State  of  Tennessee  did  some  work  in  this  stream,  in  view  of  its 
improvement,  between  1830  and  1846,  and  also  in  1860,  in  the  vicinity 
of  Frank's  Ferry  (DeKalb  County). 

Examinations  were  made  in  1879  from  its  mouth  to  Sligo,  and  in  1886 
from  Sligo  to  Frank's  Ferry.  Upon  these  examinations  the  present  pro- 
ject is  based. 

The  obstructions  throughout  the  92  miles  are  similar  in  character, 
consisting  of  gravel  bars,  crooked  channel,  bowlders,  snags,  and  over- 
hanging trees. 

The  present  plan  of  improvement  is  to  remove  the  surface  obstruc- 
tions and  build  the  necessary  wing-dams  and  training-walls,  so  as  to 
obtain  sufficient  water  for  safe  navigation  for  steam-boats  drawing  not 
more  than  3  feet  during  the  usual  boating  season,  from  February  to 
July,  as  high  as  Frank's  Ferry, 

Active  operations  were  carried  on  during  the  months  of  July,  August, 
and  September,  clearing  the  channel  of  surface  obstructions  and  build- 
ing riprap  dams. 

The  excavation  of  sand,  gravel,  rock,  etc.,  was  principally  at  James' 
Shoals,  William's  Shoals,  Branch  Island,  Hall  Rock,  and  Trousdale 
Ferry.  Riprap  dams  were  built  or  repaired  and  extended,  at  Mine  Lick 
Island,  Indian  Creek,  Hickman's,  William's  Branch,  and  Trousdale's 
Ferry. 

The  snagging  force  worked  through  from  Sligo  to  the  mouth  of  the 
river,  removing  a  large  number  of  snags,  stumps,  and  overhanging 
trees,  and  clearing  the  island  chutes  of  willow-brush,  drift,  etp. 
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Kear  the  month  of  Bluff  Creek,  an  affluent  of  the  Oaney  Fork,  certain 
oontra-ctors  for  the  construction  of  the  Nashville  and  Kuoxville  Railroad 
wasted  the  excavated  material  from  their  "cuts"  by  throwing  it  into  the 
river.  On  representation  from  this  office,  the  company  ordered  this 
practice  to  be  discontinued;  some  of  the  bowlders,  stone,  etc.,  so  placed 
have  been  removed  from  the  channel,  but  no  final  report  has  been  re- 
ceived that  the  entire  removal  has  been  effected. 

Tlie  commerce  of  the  Oaney  Fork  River  is  considerable ;  for  the  river 
forms  the  principal  highway  through  which  the  people  of  that  section 
of  the  State  reach  a  market.  It  is  very  difficult  to  obtain  data  suffi- 
ciently trustworthy  to  tabulate  as  "  commercial  statistics,"  as  the  ship- 
ments are  usually  on  flat-boats.  A  great  many  logs  in  rafta  reach  the 
Nashville  market.  The  light-draught  steam-boats  plying  on  the  Gum- 
beiiand  River  make  trips  up  the  Oaney  Fork  during  the  boating  season. 

The  character  of  this  stream  is  such  that  a  small  annual  outlay  will 
be  necessary  to  maintain  the  channel  in  a  safe  navigable  condition,  by 
promptly  removing  the  snags,  logs,  drift,  etc.,  brought  down  by  the 
yearly  floods. 

Any  funds  that  may  be  made  available  by  the  river  and  harbor 
bill  now  pending  in  Oongress,  and  the  amount  herein  asked  for,  can  be 
profitably  expended  in  continuing  the  work  of  improvement  as  projected  5 
tliat  of  secunng  a  safe  navigable  channel  for  rafts,  flat-boats,  and  light- 
dranght  steamers,  from  the  mouth  of  the  river  to  Frank's  Ferry,  dur- 
ing the  boating  season. 

Estimate  f  *r  improviag  Caney  Fork  Biver,  Tennessee,  from  its  mouth  to 

Frank's  Ferry |45,228.00 

Amount  appropriated 20, 000.00 

Amonat  expended 19,4*^1.95 

Money  statement, 

-aly  1,1887,  amount  available $2,510.98 

JqIjI,  1838,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887. $1,913.93 

July  1, 1888,  outsUnding  liabUities 19.00 

1.932.93 

Jnly  1, 1888,  balance  available 5^05 

Amount  appropriated  by  act  of  August  11,  1888 2,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 3,078  05 


72^.  i>0 
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\  j^rbor  acts  011866  and  1867, 


moath  of  the  West  Fork,  Tennessee/'  is/i 
provement,"  based  upon  the  foUowingf  reasons,  vh: 

(1)  The  Obey's  River,  running  through  a  section  o 
bly  destitute  of  railway  facilities,  is  the  natural  and  on 
way  for  the  transportation  of  the  heavy  products  of  its 
and  the  retnra  of  merchandise  aud  supplies. 

(2)  That,  thjiigh  the  work  heretofore  done  did  n 
Barnes'  Landing,  the  estimates  and  project  of  1879  tr 
as  the  head  of  navigation,  yet  boats  have  ascended  at 
of  the  river  to  the  Forks  of  Obey's  — i.  «.,  the  mouth  of  ^ 

(3)  The  section  of  river  sought  to  be  surveyed — abc 
the  same  character  generally  as  the  lower  43  miles,  fo 
ations  have  been  made  and  expended;  and  if  surve; 
would  be  only  an  extension  of  a  work  heretofore  ac 
gress,  and  would  subserve  the  agricultural  and  timbei 
region. 

Should  the  Chief  of  Engineers  direct  the  making 
would  state  that  it  will  require  about  $250  to  make  th 
survey  and  to  prepare  a  project,  with  estimate  of  cost 
meut  which  would  then  be  under  consideration. 
Very  respectfully,  your  obedient  servant, 

J.  W 
Lieut.  Ci 
Brig.  Gen.  J.  0.  Duanb, 

Chief  of  Engineers^  U.  8.  A. 
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The  project  for  the  improvement  of  this  river  Ijelow  Baruea'  Landing 
was  completed  in  September,  1883,  since  which  time  uo  work  has  been 
done  in  the  channel. 

The  character  of  this  stream  is  such  that  a  small  annual  outlay  is  neces- 
sary to  maintain  the  clear,  navigable  channel  secured  in  1883,  and  if 
any  such  work  is  provided  for  it  would  be  advisable  that  the  improve- 
ment be  extended  to  the  mouth  of  the  West  Fork,  so  as  to  facilitate  the 
passage  of  rafts  and  fiat-boats,  atan  additional  estimated  cost  of  about 
$5,000,  which  should  be  appropriated  at  one  time,  so  that  the  money  be 
made  available  for  expenditure  during  a  single  working  season. 

The  present  demands  of  commerce,  which  are  largely  those  of  the  log 
and  lumber-rafting  interests,  might  be  met  by  simply  clearing  the  chan- 
nel below  Barnes'  Landing  of  surface  obstructions  brought  down  by  the 
floods  of  the  past  three  years,  but  its  prospective  demands,  based  upon 
the  large  undeveloped  coal  measures  lying  along  its  upper  waters,  would 
indicate  that  this  river  is  worthy  of  improvement  at  least  to  the  mouth 
of  the  West  Fork. 

Any  further  appropriation  for  improving  Obey's  River,  Tennessee, 
should  be  held,  expressed  or  implied,  as  available  for  work  upon  that 
stream  to  the  mouth  of  the  West  Fork,  as  far  as  the  interests  of  com* 
merce  and  navigation  can  be  subserved. 

The  report  of  the  assistant  engineer,  W.  0.  Orozer,  is  transmitted 
herewith. 

Respectfully  submitted. 

J.  W.  Barlow, 
Lieut.  GoL  of  Ung-ineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


BBPORT  OF  MR.  W.  C.  CROZBli,  ASSISTAKT  BNOINKKR. 

BuRNSiDE,  Ky.,  June  96,1887. 

Colonkl:  In  compliance  with  yonr  instnictions  dated  10th  instant,  I  have  made 
sn  0X2unination  of  Obey's  River  from  the  point  where  improvements  have  heretofore 
been  made  to  the  month  of  the  West  Fork. 

The  point  designated  as  the  month  of  the  West  Fork  is  commonly  known  as  the 
"Porks  of  Obey^  River;"  from  here  to  the  mouth  it  is  called  Oboy's  River,  while 
above,  the  tributaries  are  known  as  the  East  Fork  and  the  West  Fork.  The  East 
Fork  is  the  larger  of  the  two,  being  large  enough  30  to  40  miles  above  to  doat  rafts  out. 
At  the  Forks,  high  water  of  1859  was  34  feet  above  low  water,  and  on  March  7,  1887, 
it  was  25  feet,  whue  a  rise  of  20  feet  is  not  at  all  nncommon,  there  being  about  an 
average  of  four  snoh  rises  per  annum. 

Tbe  river  at  the  time  of  the  examination  was  about  8  inches  above  extreme  low  water, 
vhioh  was  quite  favorable  for  observing  all  of  the  obstructions,  which  consist  of 
islands  (which  are  only  bars  except  in  high  water),  overhanging  trees,  a  few  snags, 
loose  rock,  and  fish-trap  dams. 

The  river  ia  about  150  feet  wide,  has  considerable  fall,and  in  high  water  must  have 
ft  rapid  current. 

At  present  this  portion  of  the  river,  and  in  fact  all  above  the  month  of  Wolf  River,  is 
Oftedonly  for  rafts  of  saw-logs  and  lumber,  as  many  assixty  of  which  have  been  counted 
I>ftS8iug  Barnes'  Landing  in  one  day.  The  steam-boixts  do  not  run  above  the  mouth 
of  Wolf  River,  none  having  gone  as  high  as  Barnes'  Laiidiug  for  eight  or  nine  years. 
Uoless  the  mining  and  shipping  of  coal  is  beguu,  thoi'o  is  but  little  or  no  need  of  any 
improvement,  as  the  rafts  can  be  safely  run  in  the  present  conditiou  of  the  river.  That 
tbeeoal  alongthis  river  would  be  mined  and  shipped  if  the  navigation  was  improved 
there  can  be  no  doubt,  as  this  is  the  nearest  coal  to  Nashville,  and  with  its  superior 
qoality  and  easy  access  to  the  rivclt,  and  water  transportation  all  the  way  to  Niish- 
ville,  it  certainly  is  such  an  advantageous  position  for  mining,  that  capital  will  noc 
let  it  lie  idle  much  longer. 

The  following  tabulated  statement  will  show  the  ]>08ition  of  the  o\>»tTucV\oi\^,  ^\\T)A» 
they  are,  and  tue  proposed  improvement : 
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The  osticnated  cost  of  oompleting  the  work  bo  far  as  to  enable  coal  boats  to  paee 
out  witb  Kifutf ,  in  as  follows : 

Dredging  gravel,  2,250  cubic  yards,  atTScentx (1.  GST.  DO 

Riprap  dams,  7oU  oiibio  yards,  at  $2.50 I,(J75.0O 

Rook  excavatioDs,  40  cibio  yards,  at  (1 40.00. 

Cq^tiDg OTerliangiag  tree* aud  euags S^OO 

3,853.50 
ContiDgeaolea,  eto 500.00 

Total ; 4,352.60 

Daring  the  past  year  niD-loits  aad  tnmber,  valned  at  fGOjOOO,  have  been  shipped 
from  above  Baruea'  LaDding. 
During  the  wuue  period  tliere  haa  been  shipped  oat  of  the  entire  river : 

^,000  saw-Jogs,  average  valae,  each  |5 (275,000 

Lumber,  estimated  value 50,000 

400  hogsheads  of  tobacco,  at  f!5 30,000 

Wbea^  corn,  and  other  prod  uoe,  probable  value 76,000 

Total 330,000 

The  estimated  coat  of  the  work  ia  on  the  presumptton  that  the  entire  work  will 
be  done  in  vuo  seMon. 
Respectfully, 

W.  C.  CftOZRR. 

A$H>l/inl  Engineer. 
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A  A  II. 

PRELIMINARY  EXAMINATION  OF   BEAR   CREEK,  MISSISSIPPI  [BIG  BEAR 

CREEK.  MISSISSIPPI  AND  ALABAMA.] 

Engineer  Office,  U.  S.  Army, 
CJiattanoogaj  Te/m.,  March  12,  1887. 

Sir  :  In  compliance  with  letter  dated  office  Chief  of  Engineers,  March 
2, 1887,  I  have  the  honor  to  report  that  Bear  Creek,  Mississippi  (Big 
Bear  Creek,  Mississippi  and  Alabama),  is,  in  my  opinion,  '<  worthy  of 
improvement,"  based  upon  the  following  reasons,  viz : 

(1)  This  stream  is  the  natural  and  at  present  only  available  outlet  for 
the  heavy  tr^e  in  logs  and  lumber  and  other  proclucts  of  the  counties 
of  the  States  of  Mississippi  and  Alabama  through  which  it  flows,  and 
seeking  the  navigable  waters  of  the  Tennessee  River  at  Eaatport,  Miss. 

(2)  The  improvement,  if  extended  to  a  distance  of  some  30  or  35  miles 
from  its  mouth,  would  provide  for  the  present  demands  by  greatly  ben- 
efiting the  passage  of  rafts  and  flat-boat  navigation,  and  thus  tending 
t«  provide  for  the  prospective  increase  of  commerce  of  a  like  character. 

Should  the  Chief  of  Engineers  direct  the  making  of  a  survey  of  this 
stream  under  the  provisions  of  the  act  of  August  5,  18G6,  it  would  re- 
quire about  $400  to  make  the  survey  and  prepare  a  project  with  esti- 
mates of  cost  for  the  improvement ;  and  that  no  further  allotment  of 
funds  would  be  necessary  to  my  credit,  as  that  sum  is  now  in  my  hands 
and  available  for  <' examinations,  surveys,  and  contingencies  of  rivers 
and  harbors." 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lietit  Col.  of  Erigineers. 

The  Chief  op  Engineers,  U.  S.  A. 


suevey  of  bear  creek,  mississippi  (big  bear  creek,  missis- 
sippi and  alabama.) 

Engineer  Office,  U.  S.  Army, 
Chattanooga^  Tenn.,  October  27,  1887. 

Srer  In  compliance  with  instructions  of  the  Chief  of  Engineers, 
dated  February  2l,  1887,  I  have  the  honor  to  submit  the  following  re- 
port on  the  survey  of  Bear  Creek,  Mississippi,  made  under  the  provis- 
ions of  the  river  and  harbor  act  of  August  5,  1880. 

Bear  Creek,  or  Big  Bear  Creek,  but  by  act  of  legislature  now  known 
as  Bear  River,  rises  in  northwest  Alabama,  passes  through  northeast 
Mississippi,  and  discharges  its  waters  into  the  Tennessee  Kiv^er  near 
Eastport,  Miss. 

This  stream  was  surveyed  in  1875,  having  in  view  its  use  as  a  navi- 
gable water  line  between  the  Tennessee  and  Tombigbee  rivers,  and  was 
reexamined  in  the  winter  of  1881-'82  in  compliance  with  act  of  March 
3, 1881. 

The  present  examination  was  made  from  Southard's  Ford  to  the 
moQth  of  the  river,  ^  distance  of  about  30  miles. 

Above  the  ford  a  reconnaissance  for  a  distance  of  5  miles  was  made. 
The  river  became  more  and  more  rapid  as  it  was  ascended,  assuming 
the  character  of  a  mountain  stream.    The  bed,  instead  ot  beiug  Y^^t^'^Vj 


•t'f 


warrant  any  great  oatlay  for  its  improvemejit. 

By  reason  of  its  physical  cbaracteristics,  its  allavi 
security  of  lock  foaudations,  etc.,  it  is  not  deemed  at 
mend  or  discuss  the  radical  improvement  of  this  ri 
dams,  necessarily  at  an  expense  greatly  in  excess  c 
prospective  value  of  its  commercial  interests,  and  ( 
navigation.  However,  the  region  around  its  head' 
be  heavily  timbered,  and  the  river  is  the  most  avail 
channel  be  sufficiently  improved. 

It  is  reported  that  a  large  part  of  the  logs  raft( 
wrecked  before  reaching  the  mouth  of  the  river;  th 
deemed  advisable  to  give  relief  to  this  class  of  navig 
the  channel  from  Southard's  Ford  to  the  mouth  of  th 
obstructions,  loose  rock,  snags,  fish-traps,  and  overh 
the  construction  of  the  necessary  riprap  dams  to  con 
the  channel  at  certain  points,  thus  securing  at  m 
water  a  fairly  safe  channel  for  the  passage  of  lograft 
the  Tennessee  River  during  a  period  of  about  eigh 
year. 

The  cost  of  such  improvement  would  be  about  $5 
Congress  decide  to  undertake  the  work  $40,000  couh 
pended  yearly  until  its  completion. 

A  small  annual  outlay  will  be  necessary  to  maintain 
being  placed  in  the  navigable  condition  as  projected. 

The  report  of  First  Lieut.  H.  E.  Waterman,  Corp 
local  charge  of  the  survey,  is  hereto  attached,  accomj 
in  eleven  sections. 

Kespectfully  submitted. 

lAeuL  C 
The  Chief  op  BNaiNEEBS,  U.  8.  A. 
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I  forward  herewith  a  map*  of  the  river  in  eleven  sections. 

(1)1  a\so  Inclose  a  table  of  obstructions  and  shoals,  showing  their  nature  and  the 
improvements  necessary  to  secure  navigation  above  low  water. 
The  total  estimates  for  this  kind  of  improvement  areas  follows: 

Cutting,  etc.,  877  overhanging  trees $l,r>00 

Cutting  1,000  snags l,r»00 

Riprap  dam  (ll,9;i0  cubic  yards) 3(5,000 

Sondry  improvements 2,  WH) 

E4inipment 2,0<X) 

CoiitingencieB,  damages  to  property  owners,  etc 0,500 

ToUl 50,000 

This  improvement  will  probably  only  be  temporary,  since  newchannels  can  be  easily 
formed  through  the  low  bottom  lands  which  border  the  stream  throughout  nearly  all 
the  distance  examined.  Navigation,  if  improved  in  accordauce  with  these  esti- 
mates, would  be  confined  to  mean  stages  of  water.  At  high  water  the  river  leaves 
ita  banks  to  such  an  extent  that  rafts  or  boats  could  hardly  keep  the  channel. 

(2)  Estimate  for  slackwater  navigation,  3  feet  allowe<l  at  all  periods. 

The  total  fall  of  the  river  in  pools  and  shoals  from  Southard's  Ford  to  the  Tennes- 
ne  River  is  65  feet.  To  overcome  this  fall  probably  eight  locks  and  dams  would  be 
necessary. 

ESTIMATE  OF  COST. 

Eight  locks  and  dams $180,000 

Daioagesto  property , l.'),0U0 

Kemoval  of  existing  obstrnctious 5.  (K)0 

Total 500,000 

This  kind  of  improvement  is  very  difficult  to  estimate  on,  for  the  following  reasons: 

(1)  The  bottom  lands  are  of  such  great  extent  that  it  would  be  almost  impossible  to 
prevent  water  from  working  around  the  dams. 

(2)  It  woald  probably  be  impossible  to  secure  a  rock  foundation  for  the  lock-walls, 
thus  requiring  an  expensive  artificial  floor  to  each  lock,  with  the  chances  of  constant 
leakage  and  eventually  nndermining. 

(3)  The  commerce  of  the  section  of  country  bordering  on  this  stream  is  very  little, 
tnd  it  was  difficult  to  determine  its  exact  amount.  Nearly  all  the  timber  near  the 
river  below  Southard's  Ford  has  beencut  down.  It  is  estimated  that  500,000  feet,  H.  M., 
of  logs  were  rafted  down  the  river  last  year,  of  which  a  largi;  part  was  wrecked  before 
reaching  the  river's  mouth. 

Of  other  commerce  we  could  find  no  evidence,  and  in  consequence  I  hardly  think 
either  of  the  two  mentioned  kinds  of  improvement  advisable. 

As  to  the  character  of  Big  Bear  Creek  above  Southard's  Ford  I  have  the  honor  to 
etate  the  following: 

Oor  iostractions  designated  some  point  of  the  river  abo»it  30  miles  al>ove  the  month 
aa  the  starting  point,  and  from  the  best  information  obtainable  we  jndi^od  this  ford 
to  be  about  at  tue  proper  distance  from  the  mouth.  A  reconnaissance  wiM  made  from 
a  point  5  miles  above  Southard's  Ford. 

Above  this  ford  the  river  is  of  a  totally  different  nature  from  below ;  above  the 
fthoals  are  rock,  and  the  fall  is,  I  should  judge,  more  rapid  than  below. 

It  partakes  in  general  al)ove  this  point  more  nearly  of  the  nature  of  a  mountainous 
^ream.    Below  Southard's  Ford  the  bars  are  gravel  almost  exclnsively. 

From  onr  examination  I  should  estimate  the  cost  of  improvement  above  this  point 
as  greater  than  below.  X)ne  very  serious  logjam  occurs  in  the  river  about  a  mile 
above  Southard's  Ford. 

The  lower  limit  of  such  timber  as  is  near  enough  to  the  river  to  be  available  for 
rafting  is  aboat  6  miles  above  Southard's  Ford,  and  of  course  the  lumber  interests 
are  now  interested  still  farther  vip  the  river. 
Very  respectfully,  your  ob^ient  servant, 

H.  E.  Watfrmav, 
•  First  LiiuUnant  of  Knyiiwcrs. 

Lieut.  Col.  J.  W.  Barlow^ 

Corp9  of  Engineers  J  U.  S,  A. 

*  Omitted. 


8 
4 

5 
6 


7 
8 

9 
10 
11 
12 


1^ 
14 

15 

IG 
17 

18 
19 

20 


21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
84 
35 
36 


Moody's  Mills  Dam 


Thompson's  Ford 


Fisb-trap 


Ford 

Month  of  Bazzard 

Roost  Creek. 
Memphis     and 

Charlestoa     R. 

:H.  Bridge. 
The  Three Chntes 


Fish- trap 


Fish-trap 


Fish-trap 


2.9 
3.0 
4.3 
5.0 


5.4 
6.8 

7.0 
7.4 

a2 

9.1 


9.7 
10.1 

10.7 

13.0 
14.0 

15.5 
16.0 

16.8 


18.0 
19.9 

21.5 
22.5 
22.8 
24.0 
24.6 
2al 
25.4 
26.2 
27.0 
27.6 
28.0 
28.4 
28.6 
29.3 


10 

997 

600 

1,613 


1,015 
950 

600 
512 
200 
080 


565 
50 

700 

440 
6.000 

600 
616 

222 


7,172 
1,976 

2,635 

50 

1.300 

350 

950 

10 

1,200 

410 

30 

205 

225 

307 

3,000 

800 


0.2 

0.5 
0.6 
1.0 


1.5 
0.5 

1.0 
2.0 
1.5 
0.5 


5.00 
2.05 
0.70 
3.48 


2.24 
1.94 

0.36 
1.75 
0.93 
2.21 


0.5     0.36 
0.5     1.52 

1.0 


1.0 
1.0 

1.0 
1.5 

0.8 


1.0 
1.0 

2.0 
0.5 
0.1 
3.0 
3.0 
0.2 
1.0 
2.0 
0.5 
3.0 
2.0 
1.0 
2.0 
3.0 


1.65 

1.90 
5.07 

0.89 
0.97 

0.25 


4.59 

2.30 

3.61 
1.80 
1.38 
0.32 
0.72 
1.00 
1.93 
0.50 
2.05 
0.66 
0.63 
1.20 
1.23 
0.85 


68 

10 

4 

32 


40 
42 

2 

17 

2 

24 


3 
68 


1 
23 


97 
44 

25 

41 
4 
20 
11 
63 
65 
53 

32' 
39 
12 
11 


60 
7 
6 

50 


71 
55 


15 
26 

17 


14 

25 
97 

41 
14 

12 


107 
35 

S3 
35 
43 
25 
21 
32 
23 
42 

"32' 

9 

10 

21 

44 


9 


660 


170 
4L'0 


100 

'so 

'236 

350 

800 
610 

510 

800 

1,240 
720 

2,920 

"iii 


1,400 

'"Hi 


APPENDIX  B  B. 


IMPROVEMENT  OF  THE  OHIO,  MONONGAHELA,  AND  ALLEGHENY  RIVERS 
OPERATING  AND  CARE  OF  DAVIS  ISLAND  LOCK  AND  DAM,  OHIO  RIVER ; 
LOCK  AND  DAM  NO.  9,  MONONGAHELA  RIVER,  AND  THE  LOCKS  AND 
DAMS  ON  THE  MUSKINGUM  RIVER ;  CONSTRUCTION  OF  ICE-H ARBOR  AT 
MOUTH  OF  MUSKINGUM  RIVER,  OHIO,  AND  OF  LOCK  AND  DAM  AT 
HERR'S  ISLAND,  ALLEGHENY  RIVER. 


REPORT  OF  LIEUTENANT-COLONEL  WlLLIiM  E.  MEltRlLL,  CORPS  OF 
ENGINEERS,  BVT.  COL.y  U.  S.  A.,  OFFICER  IN  CUARdE,  FOR  THE  FLSCAL 
TEAR  ENDING  JUNE '^,  1888,  fVITH  OTHER  DOCUMENTS  RELATING  TO 
THE  WQRKS, 

IMPROVEMENTS. 


L  Ohio  River. 

2.  OjM^rating  and  care  of  Davis  Island 

Dam,  Ohio  River. 

3.  Monongahela  River,  West  Virginia  and 

Pennsylvania. 

4.  Operating  and  care  of  lock  and  dam 

No.  9,  Monongahela  River. 


5.  Allegheny  River,  Pennsylvania. 

6.  Dam  at  Herr's  Island,  Allegheny  River. 

7.  Ice-harbor  at  mouth  of    Mnskiugum 

River,  Ohio. 

8.  Operating  and  care  of  the  locks  and 

damson  the  Muskiugnm  River,  Ohio. 


EXAMINATIONS  AND  SURVEYS. 


9.  Ohio  River,  near  the  city  of  Evans- 
ville,  Indiana,  to  determine  whatf,  if 
anything,  will  be  necessary  to  pre- 
sent a  change  of  the  channel  of  the 
river  in  front  of  that  city. 


10.  Bi^  Hockhocking  River,  Ohio,  from 
Its  mouth  to  Cnolville. 


United  States  Engineer  Office, 

Cincinnati^  OhiOj  July  1,  1888. 

Sir:  I  have  the  honor  to  submit  herewith  the  annual  reports  on  the 
works  under  my  charge  for  the  fiscal  year  ending  June  30,  1888. 

First  Lieats.  Lansing  H.  Beach  and  Cassius  B.  Gillette,  Cor])8  of  En- 
^'neers,  have  been  on  duty  under  direction  of  this  office  throughout  the 
hscskl  year. 

On  April  13, 1888, 1  transferred  to  Capt.  D.  W.  Lockwood,  Corps  of 
Engineers, the  worksof  improvement  on  the  Big  Sandy,  Little  Kanawha, 
Guyandotte,  and  Buckhannon  rivers,  which  had  been  under  my  tempo- 
rary' charge  since  May  6,  1887. 

Kespectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 

Lieut  CoL  of  Engineer?. 
The  Chiep  of  Engineers,  U.  8.  A. 


sections  were  partly  repaired,  and  tue  empty  spac 
of  timbers  in  the  lower  slope  were  filled  up  solid, 
placed.    The  work  was  done  ander  the  direction  of  1 
assistant  engineer,  in  charge  of  the  dredging  fleet, 
in  the  neighborhood  at  the  time. 

Dike  at  middle  of  Grand  Chain,  946  miles  below  Pitt 
third  or  middle  dike  at  the  Grand  Chain,  and  it  is 
under  contract  with  I.  V.  Hoag,  jr.,  dated  Decembe 

Daring  the  year  the  substructure  of  the  dike  wa 
to  a  total  length  of  1,874  feet,  and  the  superstrnctui 
feet  to  a  total  length  of  1,806  feet.  The  ultimate  h 
3,008  feet.  At  the  request  of  the  contractor  the  con 
to  December  1,  1888. 

The  lower  dike  at  the  Grand  Chain  ought  to  be  e 
wannee  Bocks,  a  distance  of  900  feet  It  may  also 
tend  the  upper  dike  to  the  Richmond  Bocks,  a  dista 
is  advisable,  however,  to  postpone  this  extension  ui 
is  completed,  as  it  is  probable  that  the  latter  dike  v 
ing  tendency  of  the  current  to  cut  around  the  upper 
the  extension  unnecessary. 

Removing  rocks  at  Grand  Chain. — Work  was  carr 
tract  with  the  Crescent  City  Wrecking  Company,  < 
1886.  Dunug  the  last  fiscal  year  10,573.9  tons  of  i 
making,  with  the  work  done  in  the  previous  fiscal  y( 
tons  removed  in  1887.  The  wrecking* plant  workec 
Bocks  at  the  head  of  the  Grand  Chain,  on  the  JacI 
of  the  Upper  Dike,  and  on  the  Arkansas  Bocks  bet^ 
quantity  of  rock  removed  at  each  place  was  as  folio 

Grenadier  Rocks « 

Arkansas  Rocks 

Jackson  Rocks 

Tnfal 


I 


C.f»'fi 
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The  dredging?  was  delayed  by  a  rise  in  tbo  river  until  the  16th  day  of  Juue;  from 
that  date  until  the  30th  of  June,  807  tons  of  rock  wore  removed  from  the  JackHon 
Rocks.  I  discovered  that  these  roeks  were  mostly  covered  with  sand  from  the  high 
waters  of  the  previous  winter  aud  spring,  and  that  the  current  created  by  the  dike  at 
this  point,  as  the  river  falls,  had  not  time  to  scour  out  the  sand  from  over  the  rocks. 
I  therefore  decided  to  remove  the  plant  to  the  Grenadier  Rocks,  and  so  reported  to 
yoQ  at  the  time. 

On  the  5th  of  July  the  plant  was  removed  to  the  Qrenadior  Rocks,  which  were 
foaud  to  be  composed  of  very  hard  gray  and  blue  limestone,  standing  up  boldly  out 
of  the  l)ed  of  the  river  in  groups  near  the  channel ;  m  fau^t,  so  near  the  channel  that 
tbe  Hteamers  bad  to  make  a  detour  in  their  course  to  avoid  them. 

Work  was  earned  on  at  tbe  Grenadier  Rocks  until  the  24th  of  August,  resulting  in 
the  removal  of  3,932  tons  of  rock,  when,  on  receipt  of  your  letter  of  the  17th,  the 
plant  was  removed  to  the  Arkansas  Rocks,  as  per  order  contained  therein.  At  the 
Arkanj'as  Rocks  the  work  progrcsseil  from  the  26th  of  August  until  the  17th  of  Sep- 
tember, and  1,493  tons  of  rock  were  removed,  when  the  plant  wasshifte<l  to  the  Jack- 
son Rocks;  here  the  work  had  progressed  scarcely  one  week  when  the  pilot  on  the  local 
l^acket  reported  striking  rocks  in  the  channel  opposite  the  Grenadier  Rocks.  Upon 
investigation  I  found  this  t4j  be  the  rock  that  had  been  worked  on  by  the  Hill  Wreck- 
log  Company  in  1881 ;  the  remaining  portion  of  the  rock  had  only  2  feet  of  water  over 
it  at  low  water.  I  therefore  removed  the  plant  to  tbat  point  on  the  2:kl  of  September, 
and  reported  the  same  to  you,  and  yon  approved  the  cnange  in  your  letter  of  Septem- 
ber 28.  The  work  was  continued  at  the  Grenadier  Rocks  until  the  8th  of  October,  by 
which  time  669  tons  (additional)  of  rock  had  been  removed. 

On  tbe  8th  of  October  the  plant  was  again  removed  to  the  Jackson  Rocks,  and  op- 
erations were  continued  at  that  point  until  running  ice  compelled  work  to  close  for 
the  season  on  the  ^M)th  of  December.  On  retnrning  to  the  Jackson  Rocks  I  found  the 
sand  all  washed  away  by  the  strong  Current  formed  by  the  dike.  During  this  second 
attack  on  the  Jackson  Rocks  4,480  tons  of  rock  were  removed. 

The  total  quantities  of  rock  removed  by  the  Crescent  City  Wrecking  Company  dur- 
ing the  reason  are  as  follows : 

TODB. 

Grenadier  Rocks 4,6()l 

Arkansas  Rocks 1,493 

Jackson  Rocks 5,378 

Total 11,472 

To  break  up  this  quantity  of  rock,  the  contractors  expended  20,100  pounds  of  No. 
1-XX  (75  per  cent,  nitro-glycerine)  of  Hercules  powder,  and  9,800  platinum  fuzes,  be- 
ing at  the  rate  of  If  pounds  of  explosive  per  ton  of  rock;  the  cost  per  ton  for  explo- 
sives and  fnzes  was  about  63  cents. 

PLANT. 

The  contractors^  plant  consisted  of  one  dredge-boat,  with  necessary  quarters  for  all 
the  men;  one  diving  flat,  12  by  35  feet,  with  storage-room  for  diving  outfit;  one  suiall 
towing  steamer,  and  two  decked  flats  or  scows,  18  by  95  feet ;  the  latter  were  used 
ioT  transporting  the  rock  to  a  safe  place  of  deposit. 

The  dred^  was  provided  with  one  Hay  ward's  grappling -bucket,  having  four  points 
or  blades  with  a  grasp  of  7  feet;  when  closed  it  assumes  the  form  of  a  hemisphere,  aud 
holds  about  2  cubic  yards  of  material. 

The  bucket  was  suspended  from  the  end  of  a  boom  45  feet  long  by  two  chains  rnn- 
niog  back  to  two  friction-drums,  set  12  feet  apart ;  one  man  operating  these  drmus 
opens,  closes,  hoists,  lowers,  and  swings  the  bucket  to  any  desired  position,  making 
about  100  dips  with  the  bucket  per  hour,  and  at  times  lifting  out  rock  weighing  over 
3  tons. 

MODE  OF  OPERATING. 

The  operations  were  carried  on  as  follows:  The  blasting  was  done  by  a  submarine 
diver  placing  the  dynamite,  or  Hercules  powder,  either  on  the  surface  of  the  rock  or 
alongside,  or  in  a  crevice  as  near  the  bed  of  the  river  as  possible.  After  the  charge 
was  placed  and  the  diver  had  come  out,  the  diving-boat  was  hauled  about  30  yards 
op  stream,  and  the  blast  was  exploded  by  a  magneto-electric  battery.  The  charges 
consisted  of  from  2  to  30  pounds  of  Hercules  powder,  made  up  by  tying  together  the 
half-pound  paraffined  paper  cartridges,  with  one  platinum  fuze  in  the  charge  and 
with  no  other  protection  from  the  water  than  the  paraffined  paper  in  which  the  H«>r- 
eoks  powder  ia  put  np  by  the  manufacturer.  As  the  weather  turned  cold,  and  the 
Hercoles  powder  was  frozen,  it  was  found  necessary  t>o  use  two  platinum  fazes,  \>\a(ift(\. 
dose  together,  and  to  pass  the  electric  circuit  t/irongh  both,  making  a  petard  attoii^ 


Landiug,  wliicL  is  4  miles  above  the  head  ut  (jrrand  Chain,  sh* 
on  these  rocks  that  the  United  States  dredge-boat  Oswego  wai 

4.  The  remainder  of  the  Grenadier  Rocks  and  Arkansas  R« 
tending  out  to  the  channel,  and  shoald  be  removed. 

5.  Tne  rooks  opposite  the  dike  bein^  built  at  Grand  Chai 
comQ  outside  of  the  end  of  the  dike,  and,  being  near  the  chan 

6.  A  reef  of  rocks  extendin^c  out  to  the  channel  from  the  I 
below  Grand  Chain  Landing  should  be  removed.  It  was  < 
steamer  W.  F.  Neskit  was  damaged  last  November. 

7.  The  extension  of  the  upper  dike  about  700  feet  to  the 
Rocks,  and  the  extension  of  the  lower  dike  about  900  feet  1 
As  the  current  draws  around  the  end  of  these  dikes  and  o\ 
them,  it  is  necessary  that  these  extensions  should  be  made. 

As  a  large  portion  of  the  material  to  be  removed  will  like 
eravel,  I  would  reco;umend  that  a  plant  be  chartered  by  th 
be  made  in  the  specifications  for  classifying  the  material. 

Additional  work  needed, — It  will  be  observed  tha 
moving  rocks  and  cemented  gravel  is  needed  in  thif 
located  as  follows : 

At  Grand  Chain  the  remainder  of  the  Grenadier 
shoald  be  removed,  as  the  channel  at  the  head  of 
the  Illinois  shore,  and  therefore  close  to  the  rocks 
250  tons  of  the  Jackson  Bocks,  lying  ontside  of 
should  be  removed  to  give  a  clear  channel  betw< 
Kentucky  shore.  There  are  also  some  dangerous  i 
the  line  of  the  middle  dike,  now  building  at  Grand 
a  rock  reef,  projecting  well  out  into  the  river,  abc 
landing ;  both  should  be  removed.  It  will  also  in 
take  out  the  remains  of  the  ''  stone-boat"  and  of  t 
mondj  although  not  in  the  channel. 

At  Little  Chain,  8  miles  above  Grand  Chain,  th 
and  some  cemented  gravel  in  the  middle  of  the  ri 
taken  out. 

The  Hildemian  Roclcs,  about  4  miles  above  the 
Chain,  are  also  much  in  the  way,  and  one  of  the  ( 
was  injured  on  them  in  1884. 

The  Heady  Rocks  on  the  Illinois  shore,  about  2J  r 
of  Grand  Chain,  are  sometimes  troublesome,  but 
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The  dredges  speufc  the  winter  of  1886-'87  ia  the  i 
the  mouth  of  the  Mu8kinguui,  aud  in  the  latter  pari 
towed  up  to  Pittsburgh  for  the  customary  spring  i 
in  that  end  of  the  river.  Repairs  were  completed 
and,  under  tow  of  the  chartered  steam-boat  J.  1 
Stephen  D.  Davis,  the  fleet  started  on  its  season^s 

J^avis  Island  Dam^  5  miles  below  Pittsburgh. — Th 
ployed  hero  in  pulling  out  part  of  the  old  coflfer-df 
in  deepening  the  channel  of  approach  to  the  loci 
piles  were  puUeil,  and  680  cubic  yards  of  shale  w€ 
scantiness  of  the  water,  and  the  necessity  for  c( 
river  before  it  should  fall  too  low  for  travel,  prevei 
the  riprap  around  the  piling. 

On  the  evening  of  June  18  the  dredges  startei 
river  being  so  low  that  it  was  not  safe  to  stop  at  an^ 
They  got  aground  at  Beaver  Shoals  and  at  Kaccooi 
the  boats  was  injured  on  a  natural-gas  pipe  that  cr< 
latter  place. 

On  June  20,  the  dredges  arrived  at  the  Steuben vil 
six  hours  in  removing  two  wrecked  barges  belo^ 
arrived  at  Wheeling  on  the  2Ist,  having  lost  one  he 
the  foot  of  Twin  Islands. 

Wheeling  Creek  Bar^  91  iniles  below  Pittsburgh. — 'V 
this  bar  on  the  21st  of  June,  and  was  continued  unti 
low  stage  of  the  river  made  it  necessary  to  suspend 
down  the  river.  Two  through  cuts  were  made,  ai 
widened  65  feet.  This  bar  was  dredged  oflf  in  1882,  b 
of  refuse  brought  out  by  the  creek  is  constantly 
cavation  made  June  2L  to  June  27,  6,607.5  cubi< 
weighing  3f  tons,  and  one  snag  weighing  three-foi 
dug  out  of  this  bar. 

Three  Brothers  Islands  and  BowlancPs  Baoe^  157-1 
burgh. — The  dredges  arrived  here  on  the  29th  of  J 
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Thefollowing  is  a  summary  of  the  work  done  in  this  piece  of  river : 


Place. 

Exoayatioii. 

Bock. 

Logs. 

Wrorlcfl  r©. 

No. 

Weight 

No. 

Weight. 

moved. 

• 
^  St  h«ad  of  Middle  Brother 

CkUfie  yard$. 

96,8391 
7,004 

18,687 
7,942 
9.148 

1 
...... 

Tona. 
6.2 

2.8 

TOUM, 

1 

^l>«r^||•r  below  Neweira  Run............ 

49 

59.8 

'>*r  near  fool  of  Middle  Brother 

^n-lwr  at  Kowliind^A  Race 

1 

0.7 

• 

uriTel  lamp  to  left  of  Rowland's  Baee... . 

Total. ...... 

140, 520 

2 

&5 

60 

00.5 

1 

On  the  19th  of  Novembei  a  small  rise  came  that  enabled  the  dredging 
to  pass  down  the  river,  and,  on  the  2l8t,  the  fleet  entered  the  Mus- 
ik'inpm  Kiver,  where  the  dredges  were  employed  until  June,  1888.  The 
record  ot  this  work  will  be  found  in  the  report  on  that  river. 

Dredge*  in  commiseionf  1887. 


l^^vork:  Days- 

Brrd^iniE  gravel 112 

Dmif^ing  shale,  loose  rocks,  etc 8 

SeoioTijig  wrecks,  logs,  rocks,  etc  ......       3 

123 


Time  lost:  Da  vs. 

Traveling ^4\ 

Acoideuts l\ 

Sojidays 23 

At  work  on  Muskiugam  Kiver 40 


Total  number  of  days ■ lOg 

Total  in  oommiuBiun  in  Ohio  Kiver.. ..    ISg 


Worh. 


Gnvn!  ezcsTated  per  day  of  work,  enUo 

jiitb 1,22L8 

Onvel  excsTated  daring  the  season, 

eoWc  yards 139,224.2 

i^  looae  rocks,  etc.,  exoavcted  per 

^yofwork,  cubic  yards 963.8 

Sale,  looae  rocks,  etc.,  excarated  dnr- 

iBgthe season,  oubio  yards..... 8,685 


Total  excsTation  daring  the  season, 

cnbio  yards 147,808.2 

Large  rocks  removed  (number,  4),  tons.  12. 25 
LogM  and  snags  removed  (uuinbc'i-,  51), 

tons 60.25 

Numberof  wreckH  removo<l 3 

Number  of  piles  removed •  9 


Cost, 


IqahnneDt: 

Per  day  in  commission •  $3.09 

Perdayat  work 4.70 

Porthesesaon 684.07 

Towiof^: 

Per  day  in  commission 34.82 

Perdayofwork 44.^47 

Fortbe  season 6,470.00 

.  iw: 

Per  day  in  commission 1.31 

Perdayofwork LOO 


Bepairs-^Oontinned : 

For  the  season 206.93 

Salaries: 

Perdayin  commission $.14.02 

Perdayofwork 43.71 

For  the  season 5,375.88 

Total: 

Perdayin  commUnion 73.64 

Per  day  of  work 04.  02 

For  the  season 11,  G3G.  88 


Tbne: 

Inordinary  .... 
Asnoal  repairs. 


Dredgee  out  of  oommissionf  1887. 

Salaries  during  annual  repairs $3,374.73 

Annual  repairs 2.  061.64 


Days. 
90 
77 


ToM. 


107 


Cott: 


Salaries  in  ordinary $1,118.80 

Towing,  cto 450.00 

Total  inordinary..^ 1,560.80 


Total  cost  of  repairs 6. 03(;.  37 


Total  out  of  commission 7, 6o:;.  17 

Total  per  day  out  of  commission 4r>.  47 

Total  per  day  in  ordinary 17.41 


Cost  of  work,  including  all  expenditures,  in  1887. 

gywIglnggraTel.r $17,281.77 

^redging  shale,  loose  rocks,  etc 1, 107.81 

Seaming  wrecks,  snags,  logs,  eto - 547.47 


Total  expenditure 


10,  240. 05 


Cost  per  unit. 

PcreaUcyMrdof  gravel  excavated $0.12 

Percnbicyard  of  shale,  loose  rook,  etc.,  excavted .16 

^ day  in  commission ^ nx.ll 

Pw  day  of  work \b^,Vi 
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APPENDIX    BB — REPORT   OF   LIEUT.    COL.    MERRILL,      1651 
WORK  OP  SNAG-BOAT  IN  1887. 

The  sna^-boat  E.  A.  Woodruff  was  put  in  order  for  the  season's  work, 
and  left  Cincinnati  on  June  17,  running  up  the  river  as  far  as  Wheel- 
ing, 00  miles  below  Pittsburgh,  where  she  was  compelled  to  turn  back 
ou  account  of  low  water.  From  Wheeling  she  worked  down  the  river 
to  Cairo,  thence  up  the  river  to  Buzzard's  Roost,  14  miles  above  Cin- 
cinnati, and  thence  to  the  mouth  of  Kentucky  liiver,  where  she  wont 
into  winter  quarters  on  November  13.  The  total  distance  traveled  dur- 
ing the  season,  including  minor  trips  made  while  on  the  above-men- 
Uoued  routes,  was  2,125^  miles. 

Daring  the  season  1,225  snags,  127  large  rocks,  and  16^  cubic  yards 
of  riprap,  46  new  wrecks,  and  the  remains  of  13  wrecks,  previously  re- 
ported, were  removed. 

Among  the  wrecks  the  most  notable  were  those  of  the  wharf-boat  at 
Huntington,  W.  Va. ;  the  steamer  Jerry  Onborrij  near  Catlettsburgh, 
Ky.;  the  steamer  Good  Intentj  at  Lewisport  (Ky.)  Landing;  the  ferry- 
boat, opi)osite  Paducah,  and  the  steamer  Charles  Morgauj  from  the  har- 
bor at  upper  end  of  Cincinnati. 

Among  the  larger  snags  removed  may  be  mentioned  one  at  Tobins- 
port  Landing,  weighing  50  tons;  3  from  the  cbannel  near  Grissom's, 
weighing  80^  tons,  00  tons,  and  110  tons,  respectively ;  3  from  the 
channel  at  head  of  Diamond  Island,  weighing  63^  tons,  62  tons,  and  1G4 
tons  respectively ;  1  from  the  channel  at  head  of  Walker's  Bar,  weigh- 
ing 54J  tons;  1  just  below  Bonnet's  Landing,  weighing  54  tons;  1  at 
head  of  Sisters  Island,  weighing  50  tons;  lafHurricane  Creek,  weighing 
122  tons ;  2  near  Kaleigh,  weighing  57  J  tons  each ;  1  near  Butler's  Land- 
ing, weighing  116^  tons;  and  a  root  just  below  the  old  locks  of  the 
Louisville  and  Portland  Canal,  weighing  48  tons. 

It  is  worthy  of  note  that  during  the  summer  and  autumn  of  1887  the 
Ohio  River  was  continuously  at  a  very  low  stage  for  the  longest  period 
ever  known  since  regular  gauge-records  have  been  kept.    During  all 
this  period  of, extraordinary  low  water  the  Woodruff  was  continuously 
at  work,  and  was  the  only  large  steam-boat  in  commission  on  the  river. 
She  frequently  l\ad  to  spar  her  way  over  bars,  and  it  took  her  four  days 
to  get  over  the  bar  at  French  Island ;  but  she  kept  steadily  at  her  work 
until  she  reached  Cincinnati  in  the  latter  part  of  October.    As  a  con- 
sequence of  this  work  during  very  low  water  the  river  got  a  thorough 
cleaning,  and  many  old  snags  that  are  covered  with  sand  at  ordinary 
stages  were  discovered  and  pulled  out.    The  work  was  not  done  with- 
out considerable  damage  to  spars  and  rigging,  but  tiie  hull  was  appar- 
ently uninjured.    The  captain  of  the  snag  boat,  W.  H.  Christian,  de- 
serves the  highest  praise  for  the  skillful  and  efficient  manner  in  which 
he  performed  his  duty.    The  sight  of  this  large  boat  steadily  working 
lier  way  up  the  river  when  nothing  else  was  running,  except  small 
»tem-wheelers,  was  a  constant  surprise  to  the  riparian  population,  and 
even  to  river  men  themselves.    This  fact  settles  the  question  of  the 
adaptedness  of  the  Woodruff  to  her  work,  and  it  is  mainly  due  to  the 
redaced  draught  caused  by  the  lengthening  of  the  boat  in  1885. 

It  was  possible  to  have  continued  work  above  Cincinnati,  but  coal 
was  at  famine  prices,  and  almost  impossible  to  get  at  any  price,  and  the 
occasion  did  not  Seem  to  call  for  unusual  expenditures  or  risks. 

HARBOR  OF  REFCJGB  NEAR  CINCINNATI,  OHIO. 

The  work  in  progress  at  the  date  of  the  last  annual  report  was  the 
completion  of  the  third  dike  at  Four  Mile  Bar,  under  conUsvGt  ^\\Ai 


Brush cords. 

Riprap  stone cubic  yaniA. 

Timber feci  B.  M. 

Bolts  and  spikos pounds. 

Excavation cubic  yards. 

Total  cost 

Len^h  in  feet 

Cost  per  running  foot 


^ 


Upper  tli 
on  Ohio 
shore.   : 


.  The  direct  appropriations  for  the  harbor  of  refn 
the  sum  of  $83,000,  aud  the  excess  of  cost  above  tl 
paid  from  appropriations  for  improving  the  Ohio  Bi 
ing  been  completed  no  further  appropriation  is  reqi 
The  benefit  of  these  dikes  accrues  to  the  gene 
Ohio  River,  and  to  the  local  commerce  of  the  city  ( 
The  accompanying  map  shows  the  situation  of  t 
relations  to  each  other. 

STAGES  OF  RIVEE  DURING  1887- 

The  past  fiscal  year  has  been  noted  for  the  long 
water  that  has  been  known  since  contitiaous  gauge- 
at  Cincinnati,  in  1888.  From  July  7  to  December 
months,  the  gauge-reading  at  this  city  (except  foi 
than  6  feet,  aud  from  the  1st  of  July  to  the  1st  of «] 
six  months,  the  gauge-reading  never  exceeded  8  f 
dented  low  water  had  a  very  damaging  effect  on  ; 
pecially  on  the  coal  trade.  No  coal  was  shipped  fw 
June  to  the  following  January,  and  coal  at  Gincinn; 
reached  famine  prices.  A  considerable  supply  wai 
to  meet  the  urgent  demand,  but  this  kind  of  shipti 
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APPENDIX    BB — ^REPORT   OP   LIEUT.   COL.    MERRILL.       1653 

WATER  GAUGES. 

Regular  gange-records  of  the  oscillations  of  the  Ohio  River  are  kept 

for  the  ase  of  thi8t)fiBceat  Pittsburgh,  Davis  Island  Dam,  Wheeling, 

Marietta,  Cincinnati,  Louisville,  Evausville,  Pailucah,  and  Cairo.    At 

Pittsburgh,  Wheeling,  Marietta, 'Und  Cincinnati,  tlie  records  are  taken 

^  from  the  gauges  established  by  those  cities,  but  the  gauges  at  Louisville, 

Evansville,  Paducah,  and  Cairo  were  established  under  the  direction  of 

this  office,  those  at  Louisville  and  Cairo  being  parts  of  the  Mississippi 

water-gauge  system. 

There  are  also  three  Government  gauge-s  established  for  the  benefit  of 
passing  boats,  whose  readings  are  not  recorded.  One  is  locateil  at 
Belpre,  Ohio,  opposite  Parkersburgh,  and  consists  of  a  graduated  iron  bar 
resting  on  an  inclined  wooden  sill,  just  even  with  the  natural  surface, 
which  is  supported  on  posts  and  is  protected  on  both  sides,  by  paving. 
This  gauge  reads  from  low  water  to  the  31-foot  stage,  and  is  designed 
to  enable  ascending  boats  to  determine  the  head  room-under  the  Parkers- 
burgh Bridge  over  the  Ohio.  Another  is  located  at  Campaign  Point,  op- 
posite Addison,  Ohio,  and  3  miles  above  the  Point  Pleasant  Bridge. 
This  gauge  consists  of  three  stout  vertical  posts  that  give  gauge-read- 
ings from  the  20-foot  to  the  60-foot  stage  and  is  intended  to  enable  de- 
scending boats  to  determine  the  hea<l-room  under  the  Point  Pleasant 
Bridge  over  the  Ohio.  The  third  gauge  is  placed  in  the  pump-house 
of  the  Newport  (Ky.)  Water- Works,  6  miles  by  river  above  the  New- 
port and  Cincinnati  Railroad  Bridge,  and  is  intended  to  show,  by 
direct  observation,  the  headroom  under  this  bridge.  The  gauge  con- 
sists of  a  flexible  band,  2  feet  wide  and  75  feet  long,  fastened  at  one  end 
to  a  cylindrical  float  of  sheet-iron,  and  wound  up  at  the  other  end  on  a 
counter-weighted  drum.  The  band  is  composed  of  black  rubber  cloth, 
backed  by  white  muslin  and  re-enforced  by  brass- wire  cloth.  The  gauge 
only  shows  the  even-numbered  figures,  which  are  12  inches  high  and 
are  cut  out  of  the  rubber  cloth,  thus  uncovering  the  white  muslin  back- 
ing and  showing  white  figures  on  a  black  ground.  At  night  a  reflector 
is  placed  behind  the  gauge,  and  the  illuminated  figures  are  plainly  visi- 
ble through  the  muslin.  This  gauge  was  constructed  in  1876,  but  the 
record  was  accidentally  omitted  from  the  annual  report.  Owing  to  its 
distance  above  the  bridge,  the  oscillations  of  the  river  at  the  two  loca- 
tions do  not  agree,  nor  can  any  gauge  be  placed  at  the  Newport 
Water- Works  that  will  always  give  the  correct  headroom  under  the 
bridge;  in  view  of  this  fact  the  gauge  has  been  set  so  as  to  read  as  ac- 
curately as  possible  in  high  water,  at  which  time  it  is  most  important 
to  know  the  head-room  under  the  bridge. 

Daring  the  fiscal  year  the  gauge  at  Belpre,  Ohio,  was  repaired  by 
filling  up  and  paving  around  the  upper  section,  where  some  scour  had 
taken  place,  and  the  gauge  at  Evansville,  Ind.,  was  repaired  by  rebuild- 
ing the  lower  80  feet  of  the  gauge,  the  timbers  of  which  had  rotted. 
The  paving  on  each  side  of  the  gauge  had  settled,  leaving  the  iron  bar 
projecting  about  3  inches  and  exposed  to  injury  by  passing  teams;  this 
paving  was  raised  and  reset  for  the  whole  length  of  the  gauge,  180  feet, 
80  that  the  gauge-iron  is  now  2  inches  below  the  paving. 

SLOPE  OP  THE  OHIO  RIVER  AT  LOW  WATER. 

The  slope  of  the  Ohio  Biverat  low  water,  as  determined  by  levels 
^ven  in  the  reports  of  my  predecessor,  Mr.  W.  Milnor  lioberts,  datftd 
^Pril  21, 1870,  is  very  irregular,  and  a  summary  of  the  loca\  ft\o\)e»N^\V\ 
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be  convenient  for  reference.  It  oaglit  to  be  premised  that  the  levels 
from  Pittsburgh  toLetart,  a  distance  of  234  miles,  were  taken  in  1837-38; 
those  from  Letart  to  Clipper  Mills,  a  distance  of  37  miles,  in  1844;  and 
those  from  Clipper  Mills  to  Cairo,  696  miles,  in  1867-'68.  The  older  levels 
are  known  to  be  somewhat  inaccarate,  bat  it  is  probable  that  the  errors 
are  not  serious.  For  convenience  in  identifying  the  sections  of  the  river 
the  names  and  distance  of  the  more  important  towns  and  cities  have 
been  added. 

Table  thswing  the  elope  of  ike  Ohio  River  from  Pittehurgh  to  Cairo, 


lilies  be- 
low Pitts- 
burgh. 


87 
»0 


171 
183 


249 
2«7 

806 
825 
853 


405 

466 
493 
602 

553 

508 

639 

658 


740 
749 

783 
818 

847 
860 


920 
965 


Looftlity. 


Rochester 

Steuben  ville... 
Wheeling 

Marietta 

Parkersboi^h. 

Pomeroy 

Gallipolis 

Hnntington  . . . 

Ironion 

Portsmouth . . . 

Maysville 

Cincinnati 

Aurora 

Rising  Sun.... 

Madison 

Louisville 

Brandon  burgh 
Leavenworth.. 

Rockport 

Oweni»borough 

Evans  villo 

Mount  Vernon 

Sliawneetown  . 
Caseyville .... 

Paducah 

Cairo 


Miles  be. 

low  Pitts 

burgh. 


0 
20 
40 
60 
80 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
400 
420 
440 
4G0 
480 
500 
520 
540 
560 
580 
601 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
POO 
920 
940 


to  20 
40 
00 
89 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
320 
3t0 
360 
380 
400 
420 
440 
460 
480 
500 
520 
540 
560 
580 
508 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 


Per  mile. 


Inehti. 
17.0 

7.7 
7.8 

a7 

10.8 
9.3 
6.7 
7.3 
6.5 
7.1 
6.3 
9.4 
7.3 
4.7 
5.5 
7.3 
7.6 
5.5 
4.1 
4.4 
3.2 
3.3 
4.0 
2.5 
4.4 
5.5 
4.7 
2.9 
L4 
1.8 
4.4 
3.5 
4.2 
1.4 
8.6 
1.9 
4.0 
3.8 
"3.3 
2.6 
4.0 
2.3 


Miles  be. 
low  Pitts- 
burgh. 


>      0  to  100 


MOO       200 


200       800 


300       400 


>400       500 


S500       508 


^COl       700 


800 


900 


967 


Per  mile. 


Ineket, 
10.^ 


5^8 


X$ 


IS 


S.S 


ILI 


S.2 


1.5 


The  average  slope  from  Pittsburgh  to  the  head  of  the  Falls  at  Louis- 
ville is  6.282  inches  per  mile,  and  from  the  foot  of  the  Falls  to  the  month 
of  the  river  is  3.04:  inches  per  mile.  The  descent  at  the  Falls  is  27  feet 
in  about  3  miles. 


NAVIGABILITY  OP  OHIO  ^IVEE. 

As  the  statement  was  once  made  that  the  Ohio  River  was  frozen  ap 
for  half  the  year  and  dry  for  t\ie  otAier  \x'\\(y  and  as  this  statement  is 
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Still  qnoted  by  those  who  are  opposed  to  the  improvement  of  the  river, 
I  have  thought  it  worth  while  to  examine  the  records,  to  sec  what  are 
I      the  a^laal  facts  in  the  case. 
'         The  minimum  navigation  for  coal  fleets  maybe  taken  as  6  feet  on  the 
fiioalest  bars,  and  the  minimam  navigation  for  steam-boats  as  3  feet. 
The  qaestion  of  the  readings  on  different  gauges  that  correspond  to 
these  depths  in  the  river  can  only  be  decided  by  the  experience  of  nav- 
igators, as  the  bed  of  the  river  is  more  or  less  changeable,  and  the  read- 
iogs  of  the  gauges  do  not  necessarily  show  the  depths  in  the  river. 

Pittsburgh  gauge, — Tlie  3-foot  and  6-foot  readings  on  this  gauge  show 

vrlth  considerable  accuracy  the  corresponding  depths  for  navigation. 

A  careful  study  of  the  records  during  a  period  of  twenty-four  years, 

nm^ide  in  1879  by  Lieut,  (now  Gapt.)  F.  A.  Mahan,  Corps  of  Engineers, 

slmows  the  following  average  stages  of  water. 

Days. 

ider3  feet • • HI 

erSfeet 284 

rer6feet 156 

In  other  words,  there  is  steam-boat  navigation  at  the  upper  end  of 
e  Ohio  Biver  for  an  average  of  9^  months  in  the  year,  and  coal-barge 
vibration  for  an  average  of  5  months  in  the  year. 
QindniMiti  gauge, — As  the  bed  of  the  Ohio  River  near  Cincinnati  is 
Tgely  composed  of  shifting  sand,  and  as  the  zero  of  the  gauge  is  below 
water,  there  is  no  exact  agreement  between  gauge  readings  and 
^€pth8  for  navigation,  but  as  a  rule  we  may  take  the  4- foot  gauge  read- 
ying as  corresponding  to  at  least  3  feet  in  the  channel,  and  the  7-foot 
^K^diDg  as  corresponding  to  at  least  6  feet  in  the  channel. 

A  comparison  of  30  years^  records  shows  the  following  average  depths 
^or  navigation : 

Days. 

JnderSfeet 20 

O^erSfeet 345 

Overe  feet ^ 296 

BvanmnUe  gauge, — At  this  gauge  we  only  have  a  continuous  record 
forfoarteen  years.  The  zero  of  tbe  gauge  is  at  low- water  mark,  and  a 
P%6  reading  of  2  feet  shows  at  least  3  feet  in  the  channel,  while  a 
S^iige  reading  of  6  feet  corresponds  to  not  less  than  the  same  depth  in 
fie  river.  On  this  basis  we  have  the  following  average  depths  for  nav- 
igation: 

Days. 

C'iderafeet 23 

^^W3feet 342 

^'^wefeet 277 

It  will  be  noted  as  an  anomaly  that  there  is  better  navigation  at  Cin- 
cjunati  than  at  Evansville,  317  miles  nearer  the  mouth  of  the  river, 
^his  seems  to  be  due  to  the  fact  that  the  river  is  much  narrower  at 
Cincinnati,  and  there  is  less  traveling  sand  to  choke  up  the  channel. 

Stoppages  by  ice. — ^To  determine  the  average  stoppages  of  navigation 
^y  ice,  it  was  thought  that  the  records  of  a  central  stjition  like  Cinciu- 
'**ti  would  give  a  foir  average  for  the  whole  river.  The  following  has 
therefore  been  compiled  from  the  flies  of  the  Cincinnati  Commercial 
^^tte  and  from  the  annual  reports  of  the  Cincinnati  Chamber  of 
Oommerce, 
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Effects  of  ice  on  navigation  at  dndnnaii. 


Winter  of— 


lR57-'o8. 

185»-'t0. 
1860-'61. 
18Gl-'62. 
186i-'63. 


1863-'64. 


1864-'6r». 
]8«5-'etf. 
18(iti-'G7. 

1867-'68. 

18f>R-'69. 
]8C9-'70. 


KavigRtion 
SQspended  by 
.  running  ice. 


Jauaary  2. 


1870-71 

1871-72 s 

1872-'73 


1873-'74. 
1874-'75. 
1875-70. 

1870-77. 

1877-78. 
1878-79. 

1879-80. 
1880-'81. 

1881-82. 

18S-2-'83. 
1883-'84. 


1884-'85. 

lfi85-'86. 
18ai-'87. 

1887-'88. 


Jannnry  4. .. 
Febniary  19. 
January  30. 
FfbmaVy  15 
December  30 


River  entirely 
oloeed. 


January  17. 


January  19. 
January  81. 


December  24. 
December  19. 
December  28. 

January  9 

Jannaiy  27... 
December  13. 


January  12.. 
Decembers. 


December  25. 


December  28. 


Februarys.. 
February  14. 


January  7. 


December  25. 
Jan  nary  27... 
February  11.. 
February  20.. 
January  13... 
Februarys... 
January  4 


Total  

Average  Htoppage 
per  year 


January  22. 


River  open 

and  navigation 

resumed. 


January  10. 


January  25.. 
February  23. 
February  6... 
February  20., 
Februarys. 


December  21. 
D  ecember  29 . 
January  10... 
January  30... 
December  23. 


Januarys.... 
December  29 


December  29. 


January  23... 
February  15. 


— «  n 

1- 

i§3 


Dayt. 


■A 


25 

7 

5 

87 


January  14... 
December  24 . 
December  31. 
January  12... 
February  20.. 
January  4.... 


January  30... 
January  18... 
January  15... 


January  13... 

Februarys... 
February  15. 


January  31... 

December  29. 
February  2., 
February  13. 
February  28. 
January  20  .. 
February  8.. 
January  14... 

Januarys.... 
January  31... 


}" 


21 

^  35 

32 


18 
40 


21 


} 


16 

6 

'24" 


18 

10 
10 


1» 


350 


Bemarlu. 


11* 


No  serioos  intermptSoB. 
Do, 

Do. 
Do. 
No  serious   interroption; 
river  high. 


OocasloDal  trips   could    be 
made. 

Da 

No  seriona  interruption. 
No   serious   interroptiaii; 
river  high. 


Heavy  ioe  running  until  Feb- 
ruary 6. 
No  serious  interruption. 

No  serious  interruption; 
river  high. 

Ioe  began  moving  out  Jan- 
nary  13. 

Free  of  ice  all  winter. 

Occasional  trips  could  be 
made  until  January  Si. 

Free  of  ice  all  winter. 

Ioe  began  moving  out  Jan- 
uary 8. 


No  serioufl  interruption. 
Oocaalonal   trips    oould   b# 
made. 

Do. 

(Occasional  trips  could  be 
I   made  down-stream. 
Occasional  trips    could    be 
made. 

Dow 


In  my  annual  report  for  last  year  will  be  found  statements  as  to  the  ef- 
fect of  ice  on  navijj^ation  between  Louisville  and  Cairo.  (Report  of  Chief 
of  Engineers,  1887,  page  1795.) 


nrSTOTlICA.L  SKETCH  OP  THE  IMPEOVEMENT  OP  THE  OHIO  EIVEB. 

On  the  27th  of  January,  1817,  the  general  assembly  of  the  State  of 

Ohio  by  joint  resolution  requested  the  States  of  Pennsylvania,  Virginia, 

Kentucky,  and  Indiana  to  unite  with  Ohio  in  appointing  commissioners 

to  oxaniine  the  Ohio  River,  and  submit  a  report  of  its  condition  and  the 

amount  of  money  required  to  improve  its  navigation.    A  special  exami- 
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nation  was  to  be  made  at  tbe  Falls  of  the  Ohio  at  Louisville,  in  order  to 
determine  upon  the  best  method  of  passing  these  falls,  by  canal  or  oth- 
erwise, and,  in  case  a  canal  was  decided  upon,  to  select  the  side  on 
which  it  should  be  built.  At  the  same  time  the  Senators  and  Repre- 
sentatives in  Congress  from  Ohio  were  requested  '*  to  use  their  best  en- 
deavors, in  the  ev^ntof  the  creation  of  a  fund  forinternal  improvements, 
to  procure  a  portion  thereof  for  the  above  purpose.'' 

These  propositions  from  Ohio  were  accepted  by  Pennsylvania,  Vir- 
ginia, and  Kentucky,  and  the  four  commissioners  thus  appointed  made 
a  report,  which  is  dated  November  2, 1819.    They  gave  sketches  of  all 
the  bars  between  Pittsburgh  and  Louisville,  with  the  depth  and  fall  at 
^u^  bar,  and  a  map  and  cross-section  of  the  Falls  at  Louisville,  with 
two  routes  for  a  lateral  canal.      They  gave  their  preference  to  the 
route  on  the  Kentucky  side.    They  estimated  the  cost  of  a  suitable 
canal  at  Louisville  at  $380,594,  and  recochmended  an  appropriation  of 
$10,000  by  each  of  the  four  States  for  use  on  the  river  at  hirge.    No  ac- 
tion was  taken  by  the  States  on  this  report. 

The  first  appropriation  was  made  by  Congress  in  1820  for  a  survey 
from  Louisville  to  Balize  (the  mouth  of  the  Mississippi).  This  survey 
was  made  in  1821,  by  Captains  Young  and  Poussin,  of  the  Topograph- 
ical Engineers,  and  Lieutenant  Tuttle,  of  the  Engineers.  It  gave  a 
continuous  outline  plat  of  the  Ohio  River  from  Louisville  to  its  mouth, 
and  of  the  Mississippi  River  from  Saint  Louis  to  New  Orleans. 

The  first  appropriation  by  Congress  for  the  improvement  of  the  Ohio 
was  one  of  $75,000,  made  in  1824,  for  the  improvement  of  certain  sand- 
bars in  the  Ohio  River,  and  for  the  removal  of  snags  from  the  Oh  io  River, 
and  from  the  Mississippi  River  from  the  mouth  of  the  Missouri  to  New 
Orleans.  The  President  was  directed  to  take  any  two  of  the  following 
bars  in  the  Ohio  River,  viz,  Flint  Island,  French  Island,  Henderson, 
Straight  Island,  Willow  Island,  and  Lower  Smithland,  for  experiment; 
and  in  case  of  success,  he  was  authorized  to  undertake  work  on  the 
others. 

The  first  dike  on  the  Ohio  River  was  begun  in  1825,  at  Henderson 
Bar,  under  the  personal  direction  of  Maj.  S.  H.  Long,  topographical  en- 
gineer. The  removal  of  the  rocks  at  the  Grand  Chain  was  begun  in 
18;J0.  Dikes  were  begun  at  Scuffletown  and  The  Sisters  in  18.51,  and 
at  French  and  Cumberland  islands  in  1832. 

No  work,  except  the  removal  of  snags,  was  done  on  the  Ohio  above 
Loaisville  until  1836,  when  the  dams  at  Brown's  Island  were  begun.  The 
saccess  of  these  works  was  such  that  a  very  large  number  of  dams  and 
dikes  were  subsequently  built  between  Pittsburgh  and  Cincinnati,  from 
this  time  until  the  general  stoppage  of  work  in  1845. 

From  1827  to  1844,  inclusive,  there  were  annual  appropriations  for 
the  improvement  of  the  Ohio  River,  sometimes  alone  and  sometimes  in 
conjunction  with  the  Mississippi,  the  Missouri,  and  the  Arkansas. 

In  1845  the  policy  of  the  Government  changed,  and  excejit  about  $500 
in  1847  and  $150,000  in  1852  for  the  four  great  Western  rivers,  there 
^ere  no  further  appropriations  until  1860.  Since  the  latter  date  an  ap- 
propriation for  the  improvement  of  the  Ohio  River  has  been  made  in 
every  year  except  1869, 1877, 1883, 1885,  and  1887. 

The  movable  dam  at  Davis  Island  was  lirst  recommended  in  my  an- 
nual report  for  1874.  The  first  appropriation  for  this  work  was  con- 
tained in  the  river  and  harbor  act  of  March  3,  1875.  Owing  to  delays 
Jn  getting  cession  of  jurisdiction  from  the  State  of  Pennsylvania  over 
the  land  required  for  the  work,  actual  construction  was  not  begun  until 
Angust  19, 1878.  The  lock  and  dam  were  finally  completed  awd  o\^^v\eiV 
to  oommerce  on  October  7, 1885, 
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Dams  and  dikes  of  riprap  and  crih-toarJc, 


Miles  be> 

low  PilU- 

burgh. 


2 

^ 

8 

6 

^ 
8 
9 
11 
U 
12 
19 
27 
50 
64 

ei 

TO 
78 

84 

89 
107 

112 

128 
133 

138 
140 
141 
143 
146 
1-17 
157 

168 

174 
180 
185 

193 
202 

214 


220 
2:J2 
237 
312 
385 
453 
457 

495 
501 

525 
581 
601 
603 
743 
758 

767 
770 
783 
796 


893 
907 


DaokChnto 

Glas8-hooHe 

Chartiers  Creek • 

Davis  Island 

Neville  Island 

DaflTs 

Merriman 

Foot  of  NeTille  Island . . 

White's I 

The  Trap > 

Logstown 

Beaver  Shoals .......... 

Baker's  Inland 

Black's  Island 

Brown's  Island 


Date. 


Mingo  Island 

Beach  Bottom  Bar. 


Twin  Islands.... 
Wheeling  Island 
Captina  Island  . . 


Fish  Creek  Island 


Fishing  Creek  Bar. . 
Williamson's  Island 


Well's  Island 

Mill  Creek  Island 

Grand  View  Lslaod 

Grand  Vlevr  Shoals 

Shift-tail  Kipplo 

Petticoat  Kipple 

Three  Brothers  Islands. 


Marietta  Island. 


Miiflkingnro  Island. 

Cole's  Isl.iud 

lilennerhassett's  Island. 


Newberry  Island 
Belleville  Island. 


Buffington  Island. 


Sand  Creek 

L(>.tjirt'H  Island 

Raccoon  Island 

Twelve  Pole 

Brnsli  Cn^ek  Isltiod. 

Ei«htMile , 

Four  Mile ., 


Nedoo 

Rising  San. 


Warsaw 

Gra8!4V  Flats... 
Sand  Island.... 

Porilauil 

Puppy  Creek.. 
French  Island. 


Scnffletown 

Ttireo  Mile  Island 

Evansville 

Ueudorson  Island. 


Sisters  lalanOT 

Cum  bet  land  Island 


Grand  Chain 


•{ 


Dam  bnilt  In  1873.  ^ 

Dam  built  in  1871  and  1872. 
Dam  built  in  1871, 1872,  and  1873. 
Dam  partly  built  in  1844. 

Do. 
Small  dike  bnilt  In  1844. 
Dike  bnilt  in  1885,  1886,  and  1887. 
Dam  bnilt  hk  1877. 
Dikes  and  cross-dam  partly  bnilt  in  1838^*39.    Repaired  in  1814 

and  1867.    Rebuilt  in  1876,  1877,  and  1878.    Repaired  in  1883. 
Dikes  bnilt  in  1867  and  1868. 
Dike  built  in  1870. 
Dam  partly  bnilt  in  1844. 

Dam  partly  built  in  1844.    Rebuilt  in  1885, 1886.  and  1887. 
Curved  wing-dam  built  in  1836-*37.    Dam  at  head  bnilt  in  1837  and 

1838.    Rebnilt  in  1881, 1882,  and  1883.    Kep«lred  in  1884>'85. 
Dam  built  in  1844. 
Dam  partly  built  in  1844. 

Dam  partly  built  in  1844.    Completed  in  1867, 1869. 1871,  and  1871. 
Dike  at  foot  of  Upper  Twin  bodt  in  1871  and  1872. 
Dam  bnilt  in  1869, 1872,  and  1873.    New  dam  built  in  1885-*86. 
Dam  built  in  1844.    Repaired  in  1854, 1867. 1869.    Robuilt  in  1885 

and  1886. 
Dam  partly  bnilt  in  1844.    Repaired  in  1867, 1868,  and  1869.    Re- 

built  in  1885-'86. 
Dam  bnilt  in  1844. 
Dam  partl;;|r  built  in  1814  across  left  of  channel,  and  small  dam 

built  at  toot  of  island. 
Dam  partly  built  in  1844. 

Do. 
Dike  built  in  1869. 

Do. 
Dike  partly  bnilt  in  1844.    Repaired  In  1867. 
Dam  partly  built  in  1844  to  head  of  second  island.    Rebnilt  tn 

1885-^86.     Repaired  in  1887. 
Dam  at  head  built  in  1871,  1872,  and  1873.    Dike  at  foot  of  iahuid 

built  in  1844.    Rebuilt  in  1875.  — -«« 

Dam  commenced  in  1844.    Repaired  and  finished  in  1868. 
Dam  partly  bnilt  in  1844. 
Dam  at  head  built  in  1844.    Repaired  in  1867-68.    Dike  at  foot 

of  tow-head  and  wing-dam  built  in  1867,  1868,  and  1869. 
Dam  partly  bnilt  in  1844. 
Dam  partlv  built  in  1844.    Dike  to  middle  bar  and  dike  a(  foot 

of  same  built  in  1844.    Repaired  in  1869. 
Curved  win<j;-dam  in  left  channel  built  in  1841.  Repaired  in  1887 

and  1873.    Spur-dike  built  in  1868  and  removed  in  1873.     Dam 

at  head  built  in  1867.  1868,  1869,  and  1873. 
Dike  built  in  1885,  1886,  and  1887. 
Dam  buUt  in  1844. 

Do. 
Dike  built  in  1881,  1882,  and  1883. 
Dam  partly  built  in  1844. 
Dike  built  in  1885-'86. 
Upper  (like  built  iu  1879  and  1880.     Middle  dike  bnllt  In  1880-.*81 

Lower  «like  bnilt  in  1880, 1886,  and  1887. 
Dike  built  in  1870-71. 
Dike  built  in  1870  and  partly  removed  in  1884.    New  dike  baill 

ou  In«ltaii;k  shore  in  1885-86. 
Dike  built  in  1870. 
Dike  partlv  built  in  1844. 
Dam  built'iu  1871. 
Dike  built  in  1881, 1882,  and  1883. 

Do. 
Dike  at  foot  of  island  bnilt  in  1832.   Kentucky  dike  rebnilt  and  isl- 
and (like  repaired  in  1873, 1874,  and  1875.    Repaired  in  1878-'79. 
Dikes  built  in  1832. 
Dike  built  in  1833-'34. 

Dike  bnilt  iu  1873,  1874, 1875, 1876.  1878,  and  1879. 
Dam  across  Kentucky  Channel  built  in  1873,  1874,  and  1875. 

Dike  built  in  1824-'25.    Rebuilt  in  1873,  1874,  and  1875.     Dam 

and  dike  repaired  in  1879. 
Dikes  built  in  1832. 
Dam  begun  iu  1832  and  partly  finished.    Repaire<l  in  1839  and 

1854.    Repaired  and  completed  in  1872,  1873,  and  1874.     R«. 

moved  in  1876-'77. 

Upper  dike  built  in  1879-'80,  1881-'82,  and  1883-'84.    Lower  dike 
built  iu  1880-81  and  1882-'83.    Middle  dike  begnn  in  1885. 
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The  Louisville  and  Portland  Canal  was  begun  in  1825  and  completed 
in  December,  1830.     As  originally  built  it  consisted  of  a  canal  2  miles 
long  and  64  feet  wide,  with  a  flight  of  three  locks  at  the  lower  end,  each 
lock  having  a  length  between  hollow  quoins  of  198  feet  and  a  width  of 
50  feet.    In  1860  the  work  of  widening  the  canal  and  of  building  larger 
locks  was  begun,  and  was  finally  completed  in  1872.    The  enlarged  canal 
is  8UJ  feet  in  width,  and  the  two  outlet  locks  are  351  feet  in  length  be- 
tween hollow  quoins,  and  80  feet  wide.    The  old  locks  have  been  re- 
tained, but  the  three  chambers  have  been  reduced  to  two,  making  the 
lengths  between  hollow  quoins  297  feet.    Extensive  operations  are  now 
in  progress,  having  for  their  object  the  creation  of  a  large  harbor  in  the 
river  near  the  present  head  of  the  canal,  the  removal  of  the  upi>er  half 
mile  of  canal,  the  widening  of  the  second  half  mile,  and  the  length- 
ening of  the  basin  at  the  head  of  the  new  locks.     After  these  improve- 
ments are  made  there  will  remain  only  a  little  more  than  a  mile  of  canal 
in  which  boats  can  not  pass  each  other  under  way. 


Bridges  over  the  Ohio  River. 


"Suae. 


Kind. 


OhIoConnectiiigRail-?    RaUroad..>.. 

«     J  •  >  j 

Beaver i do 

St*-ol»©nTillo ' do 


Wh^tlinsrt 
BelUiro.... 


Highway 
liailrood 


do 


...do 

Railroad  and 
highway ... 
Highway 

..  do , 


Parker»bargh 

Pt»lnt  Pleasant 

JSttrpart  and  Cincin- 

mtl 
Newport  and  Cincin- 
nati.: 
CoTififjton  and  Cincin- 
nati.; 
Cbfeitapeakc  and  Obio^f  Railroad  and 

highway. 

Cincinnati  Son tbern..    RaiIroa4l  with 

footway. 

...do 

Railroad  with 
highway. 


OhioFalla 

Kmtncky  and   Indi- 
ana.^ 
Jb-itdenoji 


Cairo' 


Railroad 
..do 


■2| 

Is 


26 
67 
90 
94 


Length  of 
approach  on 
right  bank. 


Rail- 
road. 


Feet. 
1,214 


1,108.5 
0 


1,702 
726 


263   2.044 
406   1,972 


466i 
4662 
467 


1,748.7 


High 
way. 


468i2.  223 


599 
602 

794i 
963 


0 

748 

480 
7,851 


Feet. 


0 


405 
797. 5 

0 
963 


Length  of 

approuch  on 

left  bank. 


Rail- 
road. 


Feet. 

124 

31.5 
0 


^64 

1.994 

1.515 
585.3 


1,533.3 
110 

0 
4,029 

62a 
8,000 


C  bC 

?  a 


Feet.     Feel. 
3,132 

1. 346 

l.H(»5.4 

JIHO 
11,435.5 

|l.540 


0 


1.370 

296     ,1,640 


311 
0 
941.  5 


1,  532 

1,619  . 
1.  530 
1,4H9 

5,  220 
2, 453 

2,519 
4,  395 


Total  length. 


liail- 
roail. 


Feet. 

4,470 

2,486 
1.  895.  4 


4,001.5 

4,200 

4,  li29 
4,  2U3 


4,812 
3.  822 

5,  220 
7,  230 

3,  6'J4 
20,  240 


nigh- 
Wiiy. 

Feet. 


980 


2,  347 

2.  040.  5 
1,019 

3,  434.  5 


C8  =!  . 

-  2J  • 

w  C  ;^ 

i  i  a 


FeH. 

UOO 

>5<«) 

420 

303 

9H0 

322 
S32G.i 
i:i'2^ 

400 

400 

500 
1,005 
524.3 

500 
S380 

>:{5ii 

S401 

'^4r4 

5(10 
S503 
^'i03 
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Bridge  over  the  Ohio  River — Continued. 


Name. 


ObioConnectiBg  Rail- 
way.* 

Beaver 

Steabeo  ville 

"Wheelinjjt 

B^^IIaire 

Parkeraburgh 

Point  Pleasant 

Viewport  and  Clocin- 
nati. 

Newport  aad  Cinoio- 
nati.t 

Covington  and  CiQciu- 
nati.t 

Cheaapeake  and  Oliio* 

Cincinnati  Southern . 


OhioFalU 

Kentucky   and   Indi- 
ana.^ 
Henderson 

Cait«* 


Kind. 


p. 

•S  o 

a 


•  O 


c 

« 
> 

o 

Xi    , 
eS  ti 

a 

a 

OS 

.a 


Railroad 


...do 

...do 

Highway  ..... 

Railroad 

...do 

...do 

Railroad  and 

highway. 
Highway 


Feet. 


.do 


Railroad  and 
highway. 

Railroad  with 
footway. 

...do 

Railroad  and 
highway. 

Railroad 


.do 


IGO 

114 
IGO 


Feet. 

82i 

88.9 

89.6 

91.5 

90 

90 

01.4 

08.1 


.a 

OB    V 

a 
et 

■J 


Feet. 

M.33 

45.87 

45.3 

48 

46.5 

40.5 

38.  6 

36 


102-105.3  4(M3.3 


92-103 

105.3 

102.4 

06.5 
106.5 

101. 3 
105.2 


30-41 

43.3 

40 

45.1 
40 

55 


Maximum 

oscillation 

of  rivor 

surface. 


Feet 

33.  i: 

43.36 
47.  35 
51. 12 
61. 12 
52.0 
60.44 
69.14 

69.14 

69.14 

60.14 

60.14 

50.5 
71.0 


Tear. 

1884 

1881 
ISM 
1884 
1881 
1884 
1881 
1884 

1884 

1884 


Maximum 

grade  per 

mile. 


e 

2 


Feet. 

50.2 

13.2 
0 


52.8 
j  52.8 
'  79.2 
110 


1884    105.6 

1884  '  79.2 

I 

18^4  :  79.2 
1K84     64. 4 


(1867)^1  ^-^ 


37.8  i  1884 


1884 


74 
39.0 


a 


Feet. 


253 


334 
251.4 
283 
243 


u 
« 

t 


£ 


a 

«e 


Df 

greet. 
11 


0 
0 


5 

4i 

5 
lOi 


Per 

degree 
76.6 

13.3 
0 

oi.8 

63.2 

79.2 

134  6 


0 
3 

0 

H 

0 


127.2 
86.4 

79  2 

84.8 

74 
4i.6 


*  Building. 


t  Suspension. 


\  Not  begun. 


§  CantUever. 


Eeviaed  list  of  loaaeft  hy  collision  with  pierSf  etc.^  of  Ohio  River  bridges.     Compiltd  J»me 

30,  1888. 

BEA.VRR  BRIDGE, 
i  Completed  in  1878.1 


Date. 


Jan. 

Jan. 

Aug. 

Sopt. 

Dec. 

Dec. 

Feb. 

Jan. 

Jan. 

Feb. 

Jan. 


14, 1878 

— ,  1878 

3, 1H78 

15, 1H78 

4. 1880 

7, 1880 

14, 18H1 

15, 1H82 

30, 1882 

17, 1880 

10, 1888 


Feli.  22,1888 


Feb.  !U.1888 


Owner. 


Joneph  Walton  &  Co 

Thonins  Fawcett  Sc  Sonn... 

W.U.Brown 

George  Lynle  &  Sons 

W.  ILBmwn 

Thomas  Fa wcett  &  Sons 

John  A.  Wood  6c  Son 

do 

G**orK«^  T.  Meller  &  Co 

The  Marmot  ( 'orapany 

J.  C.  lliHher  &  Co 


Vessel. 


Toie-boat. 
Joseph  Walton. 


George  Lj'sle.  . 
Alex.  Swift,  . .. 
W.C.McGaffey. 

Klla '.. 

Tom  Reos,  No.  2 

Raven  

LioneHfl 

Smoky  City 


Blackburn  Brothei  h 


Ed.  Roberta. 


Paimengerboat. 
Scotia 


Lo8S<^. 


Two  barges  sml  coal 

Four  coal-l>onts  and  coal. . 

Hargo  and  c<ial 

Two  coal-bsirgea  and  coal. 
Thiiec  bargOH  and  coal..., 

Two  barges  and  coal 

Flat-boat  and  cual 

do    

Two  coal-boats  and  coal . , 
Throe  coal -boats  and  coal. 
Coal -barge,  fuel,  flat,  and 

coal. 
Coal-bargo  and  coal 


Steamer  damaged. 


Auoaot. 


$3,500 
81,100 
2.000 
S,  271 
6.000 
3,500 
222 
550 
4,715 
4.495 
3,000 

1,000 


2,500 
42,853 
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**  ^  l\9t  of  losses  by  collision  with  pierSf  eic.y  of  Ohio  River  bi'idges,  etc. — Continued. 

8TEUBENV1LLE  BRIDGE. 
[Completed  in  1803.1 


air  25, 186:1 
bt'y  ~,  1857 

^r  I2,Jb68 

IT.  u,\ms 

w.  12, 1H6S 
T.  22. 1869 
r.  S2,lg<i9 
r.  22,1880 
.  2,I«69 
2,  iS'ia 
.  f>,lfsm 
.  15,1»75 

.  J7.1?»4 

4,  IW^'i 
20,  18Bi> 
30,1^7 


TbomaM  Fawcctt  &.  Soum  . 


do 


Uortier,  Wood  ifc  Co 

John  F.  Dt-avo 

Williufu  II.  Brown 

Ha.vH  4r'oal  Company 

Stone  <&  Co 

J.  N.  &  W.O'Noil  &Co. 
Horner,  Wood  <St  Co  . . . . 

do 

do  ....  — 

WilliHiu  II.  Brown 

do 

Horner,  Woo<l  dt  Co 

John  A.  Wood  Sc  Sou  ... 


Tutabuat. 


Warrior 


Mary  Davago  .... 

Diamond 

Coal  Valloy  

Fred  Wilaon 

Ella 

..do 

..  do 

Sampson 

. .  do 

SimpHon  Ilomer  .. 
B.  D.Wood 


Gray 'a  Iron  Lino 


W.  H.  Brown  Soi»« . . 

do 

Sneathen  6c.  Wilaon. 


ToUl 


Harrv  Brown. 
J.S.FiHher.... 
Onward 


Coal -boat  and  coiU 

do 

Ono  bargo  and  coal 

Two  dat-boutM  and  coal... 

Two  bargett  and  coal 

do 

Tbreo  barges  and  coal 

One  barge  and  coal  

Two  bar<;(«ii  and  coal 

One  flat-  boat  and  coal . . . . . 

One  fuel-boat 

Seven  bargcB  iuid  coal  . . . . 

Five  fuel-boats 

One  tlat-boat  and  coal 

do 

Barge  Ri verinide 

Cost  of  raising  of  steel 

rails. 

Ix>s8  of  lines,  etc 

Coal -barge  and  coal 

Coal-barge  and  coal 

Five  barges,  one  fuel-boat, 

and  G9,500  bushels  coal. 


BELLAIRE  BRIDGE. 
(Completed  in  1871.) 


3,748 
3.820 
3,350 
5,U00 
5.  GOO 
4,500 
8.500 
2,300 
4,000 
2,500 

900 

17,  KW 

4.500 

2.8U0 

400 
3.500 
1,185 

2:>o 

1,700 
2.4(10 
7,877 


86.4G8 


— .  1867 
5,  1869 

5,  ism 

5,  18C8 
14,  1870 
14,  1H70 
14,  1870    do 


Thomas  Fawcott  &  Sons. 


1, 
2, 


1871 
1871 
1871 
3.  1871 
3,  1^71 
1871 
1871 
1872 


3, 

3, 
14. 


23,  1873 

23,  1874 
»,  1874 
23.  1874 
14,  1874 

14.  1874 

15.  1874 


«.  1877 

•  '^""j 

1877 

1  _ 

1880 

3, 

1885 

23, 

1888 

B.  M.  Lnughlin 

William  U.  Brown 

Diupold  &Co 

J.  D.  Johnson  dc  Co 
do 


M.  McDonald  

J.  V.  McDonald  &  Co 

N.J.  Biglev 

Marsh  McDonald 

W.H.Brown 

do 

do 

Joseph  Walton  &  Co 

Wheelingand  Parkersbargh 
Transportation  Company. 

James  Lynn  6c  Sou 

Miller,  Nickel  4t  Co 

do 

do 


Lynn  &.  Wood 

Wheeling     Tow-boat     and 

Barge  Company. 
W.H.  Brown 


Boaz 

Resolute. 
Reindeer 

Star 

..  do.... 
...do... 


Lioness  No.  2  . 

Lioness 

Picket 

Fearless 

Baltic 

Alice  Brown.. 
Jim  Brown  ... 

Gipsey  

Express  No.  2. 


Panther 
...do... 
...do... 
...do... 


li.  C.Gray 

Thomas  Fawcett&  Sons. 

J.C  Risher  &Co 

Jos.  Walton  &;  Co 


Total 


Ed.Hobbs 


Clias.  Brown . 


Smoky  City. 
Jos.  Nixon.. 


Barge  and  cargo  of  fire- 

biick. 
One  brick-boat  and  brick . . 

One  flat-boat  and  coal 

One  barge  and  coal 

Steamer,  total  loss 

Si  X  bargen  aud  coal 

One    coal- boat   and   coal 

(two  lives  lost). 

One  barge  and  coal 

Two  barges  and  coal 

One  coal-uoat  and^coal 

do 

One  barge  and  coal 

Model  barge 

Two  barges  and  one  flat .. 

One  barge 

Steamer,  damages 


Coal-boat  and  coal 

.     do 

Coal-barge  damaged , 

One  coal-boat,  one  barge, 
and  coal. 

Coal-boat  damaged 

Barge  and  cargo  of  01  e . . . 


Barge  and  coal 

5  Barge  Giant,  total  loss 

^LoHH  on  cargo  of  same..., 

Barge  aud  coal 

Coal-boat  aud  coal 

Fuel-bai  go  and  flat 


2,400 

2,500 
2.000 
2,000 
28,000 
12,  500 
2,000 

2,000 
6,000 
3,000 
3,000 
2,000 
5,000 
3,000 
1,200 
1,000 

3,120 
950 
200 

4,475 

500 
5,500 

2.  000 
H.OOO 
12,  000 
2,  40;J 
2,  500 
1,  .iW 

120,  545 
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PABKERSBURGH  BRIDGE. 
[Completed  in  1871.  | 


Mar.  12, 18Gd 
Sept  4,  186U 
Dec.  5,  1860 
Dec.  — ,  1869 
Dec  25,  1869 
Jan.  30,  1870 
Jan.  30.  1871 
Jan.  30,  1872 
Jan.  -,  1873 
1872  or  1873 
Mar.  19, 1879 

Nor.  19,1879 
Dec.  14,  18X2 
May  13,  1884 
Apr.  14,  1887 


June  13,  1887 


Jan.  — ,  1870 

Feb.    6,  1870 
Nov.  24, 


Dijppold  &Co 

J. Gilmore    ,.. 

Uaya  Coal  Company.. 
Willi  iani  Robbins    . . . . 

J.  Gilmorft        

WUIiam  H.Brown... 

do 

do 

Unknown  

Miller.  Nickel  &Co... 
Jacob  Heatheriiigton . 

M.  McDonald - . 

W.H.Brown  Sons  ... 

J.  C.  Risher  &  Co 

John  A.  Wood  &.  Son. 


W.H.  Brown  Sons. 


Bootb,  Battelle  &,  Co. 

Booth,  Battelle  &  Co. 
W.Gusa  &Co 


Total 


TisreHa  — 
GiVmoro  ... 
Diamond  .. 
Gilmoro  ... 

do    ... 

Greyhound 


Kale  Waters 

Collin 

Jacob  Heatber- 

ington. 
Veteran  No.  2  . . . 

Lioness 

Tom  Lvsle  

S,L.Wood 


Sam  Brown 

P(U»mger-boats. 
Rebecca  


One  barge  and  coal . . 

do 

Two  barges  and  coal 
One  barge  and  coal. . 

do 

do 

do 

do 

, do * 

Coal- boat  and  coal . . . 
One  barge  and  coal. . 


Coal'tow  damaged 

One  coal-flat  and  coal 

One  barge  and  coal 

Two  l^rges,  two  coal- 
boats,  and  three  fnel- 
flats,  with  54,400  bush- 
els  coal. 

One  coal-flat  and  coal. . . . 


M^or  Anderson. 
EUeua  May 


Steamer  total  loss  (four 

lives  lost). 

Steamer  damaged 

Steamer  damaged   (pilot 

iigurod). 


POINT  PLEASANT  BRIDGE. 
[Completed  in  1884.  J 


2,000 
2,000 
4.UO0 
2,  poo 
2,000 
2,000 
2,000 
2,000 
2,000 
800 
1.600 

700 

700 

2,000 

4,147 


675 


30,000 

1,400 
500 


82,522 


leb.  13,1883 
Apr.  25, 1887 
Jan.   11,1888 


W.  H.  Brown  Sons... 
John  A.  Wood  &.  Son 
Jos.  Walton  ScCo 


ToUl 


Tow -If  oat. 


Alarm 

S.L.  Wood. 
J.  C.  Fisher 


Three  coal-boats  and  coal 

Tow-boat  damaged 

Four  fuel-flats 


6,200 

800 

1,600 


9,600 


NEWPORT  AND  CINCINNATI  RAILROAD  BRIDGE. 

[Completed  in  1872.] 


Dec. 
Deo. 
Dec. 
Dec. 
Mar. 
Jan. 
Feb. 
Apr. 


-, 1870 

— ,  1870 

2, 1871 

— ,  1872 

— , 1878 
8,1880 

— ,  1H80 
6,1885 


Feb.  18,1886 


Fob.  —,1880 
June    3,1882 


Mulvehill  &  Co 

Peytona  Coal  Company. 

Walter  B.Brooks 

J.P.Hale , 

MeanH,  Kyle  &  Co 

Jus.  Walton  &  Co 

W.H.Brown 

Jos.  Walton  &  Co 


.do 


Big  Sandy  Packet  Company. 
John  N.  Hart. 


Total 


Tom  Rees  No.  2. 
Pierpont 


Lookout 

Cobb  Cecil 

W.  C.  McGuffby.. 

Lioness 

Bengal  Tiger 


Jno.  F.  Walton. 


Pasienger-boat.^ 


Bostona 

R  R.  Springer 


One  barge  and  coal 

do , 

Barge  and  cargo  of  salt. . 

Two  salt-barges  and  salt. 

Barge  lost   

Tb  ree  coal- barges  and  coal . 

One  barge  and  coal 

Two  coal-barges,  one  fuel- 
barge,  and  coaL 

Resulting  damage  to  fleet 
of  H.  Brown  Suns,  paid 
by  Jos.  Walton  Sc  Co. 

One  coal-buat  and  two 
fuel- barges. 


Steamer  damaged . 
do 


2.000 
2.000 
21.000 
6,000 

6.700 
2,000 
3,004 

6M 


2,944 


7,006 
•5.000 

42,107 


i 
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list  of  109868  by  coilvfiort  with  piers,  etc.,  of  Ohio  Ricer  bridgeSf  etc, — Continaed. 

CINCINNATI  SOUTHEKN  KAILWAY  BRIDGE. 
[CoDiplot«d  in  1877.] 


ITar. 
Mov. 

Nor. 


.,  1877 
-,1S87 


Sheridaii  Minine  CotnpaDy 
Syracuse;  Coal  Company  . .. 


— ,  1887     Selion  (Joal  Company 


.  —,1887 


U.  Sbinkle 


Tth,   IS.  1880     United   SUtea    Mail   Line 

Ooiupany. 


Total 


Fcutetiffcr-boat. 
United  States... 


One  bar)^ 

Two  Huutt)  and  coal . . 
Two  barges  and  coal. 
Daniajifo  to  doata 


Steamer  damaged. 


$400 

1.612 

3,000 

300 


4,500 


9,812 


OHIO  FALLS  BRIDGE. 
[Completed  in  1871.  J 


Dec 
Dec 
Dm. 
Mar. 

Feb. 


13,1869 
2S,1869 
2S,1689 
13,1860 
-.1870 
25,1871 


Apr.    8,1872 


J.  S.  McDonald 

William  H.  Brown. 

do 

J. S.  McDonald  .... 
Stuart  &.  Gravee  . . 
A.  J.  Hntcbinaon  .. 
R.  C.Gray 


Har.  26,1682     John  A.  Wood  

W.  H.Brown  &  Co 

W.  H.  Brown  Sons 

do 

do  .^ 

Louisville  and    Evansville 
Mail  Line  Company. 


Febi  5^1883 
JCsr.  30. 1886 
May  27,1886 
,1887 


Feb.—.  1880 


William  Kirker. 
Total 


Tovf-boat.         j 

A.  J.  Baker !  One  cual-boat  and  coal . . . 

Mary  Alice |  Four  coal-boats  and  coal . 

do One  barge  and  coal 


Hornet    

Bengal  Tiger 

Ncwc.orab  

Iron  Mountain 


Jim  Woo<l  .., 
Mary  Alice  .. 
Sam  Brown... 

Iron  Ago 

Harry  Brown 
Mattie  Hayn. 


.do 

do 

.do 


Barge  Ewjf^nie  total  loss. . . 

LoHs  on  cargn 

Barge  Mc  CirnneU  and  coke . 

Coal  barg«  and  coal 

Coal-boat  and  coal 

Seven  barges  and  coal 

Model  liaigo  and  coal 

Coal- boat  and  conl 

Coal -boat  and  coal 

Daiuagc  to  empty  barge . 


PatMcngrrboat. 
Eldorado '  Loss  on  hull  and  cargo  .. 


$3,000 

15,K92 
1, 812 
2,000 
2,000 
2,000 

10,000 
3,500 
6,  547 
2,rrt)0 
2,357 

14,000 

4,800 

2,160 

2,640 

150 


4,002 


80,350 


KENTUCKY  AND  INDIANA  BRIDGE. 
[Completed  in  188G.J 


FeliL     3.1887 

AFdl25, 1887 

Mk.— ,  1887 

Jofl.  Walton  &  Co 

To  10  boat. 
Jno.  F.  Walton  . 

(vOal-boat  and  coal ...... 

$1,950 
2  067 

...do 

Sam  Clark 

Paggeiujcr-boat. 
Rainbow 

do 

LooisviUe  and   Evansville 
Mail  Line  Company. 

Tota  

Daniase  to  l>oat t 

250 

• 

4,207 

HENl 

[ 

3ERS0N  BRIDGE. 
Completed  in  1885. 

J^  23;  1865 

inr  H  Brown  Sons.......... 

Tow-boat. 
Harry  Brown 

Seven  coal-boats  and  coal. 

$18,480 
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OPERATION  OF  DRAWS  IN  HIGH  BRIDGES. 

Three  of  the  bridges  over  the  Ohio  Elver,  the  Oiaciunati  Southern, 
Ohio  Falls,  aud  Kentucky  and  Indiana,  hjive  draws  in  addition  to  being 
high  bridges.  The  draw  of  the  Ohio  Falls  Bridge  was  built  for  the 
Louisville  and  Portland  Canal,  but  its  river  arm  has  occasionally  been 
utilized  in  high  water,  though  located  in  a  part  of  the  bridge  that  is 
reached  with  difiBculty. 

The  question  off  the  necessity  of  draws  in  bridges  that  are  40  feet 
above  high  water  is  one  on  which  there  is  some  difference  of  opinion, 
and  it  is,  therefore,  advisable  to  ascertain  the  facts  as  to  the  use  m^e 
of  such  draws.  If  they  are  not  useful  it  is  unjust  to  compel  their  con- 
struction by  companies  bridging  the  Ohio  River.  The  latest  Ohio  River 
bridge  law  permits  the  construction -of  bridges  without  draws,  provided 
they  are  53  feet  at)ove  high  water,  but  at  many  localities  it  is  impracti- 
cable to  build  bridges  to  such  a  height,  and  bridge  companies  must  ac- 
cept the  alternate  plan  of  40  feet  height  with  a  draw. 

In  preparing  the  following  table  I  have  omitted  the  Ohio  Falls  Bridge 
on  account  of  its  exceptional  location. 

Operation  of  draivn  in  Cincinnati  Sonihcrn  ami  Kentucky  and  Inditinu  bridges. 


Months. 

1H81. 

Cincinoati  Southern. 

Kentucky 

and 
Indiana. 

1882. 

24 

39 

4 

5 

1 

1883. 

188(. 

1880. 

1887. 

1887. 

JsiiMiJirv  ..•••  .•..•••••••••«••.«•••••••• 

1 
14 

15 

32 

Kj^hiiiiirv  ......  ........................ 

28            22 
23  1          23 

4 

2 

1 
1 
1 

\f ;irt*h    .....  ••••••  •••••.•••  •••■•••••••• 

17 

A  pril 

4 

13 

Mav        

J 11  lUi ....    .•.•••..•••.•••••••.••••••-.-> 

Di*i'«iiul)er   .., --- 

5 

Total  . 

19 

73 

84  i          77 

4 

5 

17 

It  is  evident  from  the  above  record  that  the  time  for  dispensing  with 
draws  in  bridges  40  feet  above  high  water  has  not  yet  come.  It  should 
be  noted  that  1882, 1883,  and  1884  were  years  of  very  high  water,  the 
floods  of  1883  and  1884  being  without  precedent. 

DIKE  AT  BEAVER  BBIDaE. 

The  Board  of  United  States  Engineer  Officers  that  examined  and  re — 4 
ported  on  the  plans  for  building  a  bridge  across  the  Ohio  River 
Beaver,  under  date  of  August  15, 1877,  recommended,  as  acondition  fo 
the  acceptance  of  the  site  now  occupied  bj'  the  bridge,  that  a  guidin 
dike  300  feet  long  be  built  in  the  prolongation  upstream  of  the  left 
hand  channel-pier.  This  recommendation  was  approved,  and  the  railXj 
road  company,  for  whom  the  bridge  was  to  be  built,  agreed  to  build  th^^ 
dike.  After  the  bridge  was  under  way  the  coal  interest  of  Pittsburgh -3 
came  to  the  conclusion  that  the  dike  a§  proposed  wa«  too  short,  anc»^ 
urged  that  it  be  extended  to  the  shore,  thus  increasing  its  length  fro 
300  to  918  feet.  This  recommendation  was  approved  by  this 
under  date  of  August  20, 1878,  and  also  by  the  Chief  of  Engineers,  anc^-i 
the  Secretin y  of  War  accordingly  orderetl  the  railrocul  company  to  i 
crease  the  length  of  the  proposed  dike  to  918  feet' 


APPENDIX   BB — REPORT   OF   LIEUT.   COL.   MERRILL.      1665 

In  compliance  with  this  ordet  the  engineer  of  the  railroad  compaDy 
prepared  plans  for  an  extension  of  the  dike  and  submitted  them  to  this 
office  for  approval,  which  was  granted.  It  was  then  supposed  that  the 
matter  was  settled,  aud  that  the  dike  would  be  built  as  desired  by  the 
river  interest. 

Work  on  the  bridge  was  continued,  and  it  was  finally  completed  in 
the  latter  part  of  1878,  but  no  dike  at  all  was  constructed.  On  inquiry 
it  was  learned  that  the  officials  of  the  railroad  company  had  concluded 
that  the  Secretary  of  War  had  no  right  to  modify  his  original  condi- 
tions after  they  had  been  accepted  by  the  railroad  company,  and  that, 
therefore,  they  were  not  legally  bound  to  build  the  918-foot  dike.  As 
to  the  306-foot  dike,  they  held  that  such  a  dike  would  be  more  injury 
than  benefit,  and  that  they  would  prefer  no  dike  at  all  to  one  that  did 
not  ejcteud  to  the  shore. 

This  state  of  aflairs  was  duly  reported  to  the  War  Department  by 
this  office,  with  a  sag^estion  that  measures  be  taken  to  compel  the  rail- 
road company  to  build  the  required  dike.  Xhis  communication  was  re- 
ferred to  the  Department  of  Military  Justi(^  for  report  as  to  what  action 
should  be  taken  in  the  premises.  The  Acting  Judge- Advocate  General, 
in  aD  indorsement  dated  July  19,  1879,  gave  it  as  his  opinion  that  the 
Government  had  no  power  to  compel  the  construction  of  the  dike  in 
question,  and  accordingly  the  Secretary  of  War  ordered  that  a  report  of 
the  facts  be  prepared  for  submission  to  Congress,  which  report  was  made 
under  date  of  December  6, 1879. 

No  action  was  taken  by  Congress,  and  on  November  7, 1882, 1  ad- 
dressed a  letter  to  the  Chief  of  Engineers,  calling  attention  to  the  fact 
that  riprap  and  remains  of  old  cofi'erdams  had  been  allowed  to  remain 
around  the  channel-piers  of  the  Beaver  Bridge  in  violation  of  the  Ohio 
Biver  bridge  law,  notwithstanding  repeated  notices  to  the  company  to  re- 
move these  obstructions,  aud  I  recom  mend  that  legal  proceedings  be  taken 
to  compel  obedience  to  the'  law.    These  papers  were  at  once  forwarded 
by  the  Secretary  of  War  to  the  Department  of  Justice,  and  on  the  23d  of 
Sovember  the  Attorney-General  of  the  United  States  transmitted  them 
to  the  United  States  district  attorney  for  the  western  district  of  Penn- 
sylvania, with  instructions  ^*  to  cause  such  action  to  be  taken  as  may 
fe  deemed  advisable  for  the  protection  and  security  of  navigation  of 
tie  Ohio  Eiver.''    Suit  was  accordingly  brought  in  the  United  States 
ooort  against  the  Pittsburgh  and  Lake  Erie  Railroad  Compaay  to  com- 
pel them  to  remove  the  obstructions  and  build  the  guiding  dike. 

While  this  suit  was  pending  the  railroad  company,  under  date  of 
January  25,  1883,  requested  the  appointment  of  a  Board  of  Engineer 
officers  to  examine  the  questions  at  issue,  with  a  view  to  avoiding  liti- 
©tioo.  This  Board  submitted  a  report,  dated  October  25, 1883,  in  which 
they  sustained  the  position  previously  taken  by  this  office,  and  reported 
t^at  the  918foot  dike  was  a  necessity,  and  that  the  bridge  company 
®hoald  be  required  to  remove  the  obstructions  around  the  piers. 

The  report  of  the  Board  embodied  a  promise  Ironi  the  railroad  com- 
^fiy  to  remove  the  riprap  and  old  coffer-dams  (which  was  subsequently 
^^Oe),  and  also  a  proposition  to  build  the  300  foot  dike  originally  or- 
^*^^ed  if  the  Board  of  Engineers  considered  it  advisable,  but  making  no 
^*(i2jsion  to  the  proposed  increase  of  length  to  918  feet. 

Xhis  proposition  was  not  acted  upon  by  the  United  States,  and  the 
^'t  in  the  United  States  courts  was  continued  until  a  decision  was  ob- 
o^*Vied  in  January,  1886i  In  this  decision  Judge  Acheson  held  that  the 
^^^'iretary  of  War  had  exhausted  his  authority  when  he  accepted  t\\^ 
rtion  of  the  bridge  on  condition  of  the  construction  oi  a  iWtooX* 
Eya  88- 105 


War,  in  which  he  claimed  that  the  constructi< 
Beaver  Bridge  would  be  a  serious  obstruction  to 
his  assertions  by  petitions  from  captains  and  pilot 
boats. 

The  subject  was  again  referred  to  a  Board  of  Ei 
sustained  the  views  of  its  predecessors,  and  recomi 
dike  be  built  above  the  left-I^and  channel- pier.    li 
recommendation  the  Secretary  of  War,  on  March] 
order  for  the  construction  of  the  dike. 

After  the  receiptof  this  order  the  railroad  comp^ 
opposition,  and  commenced  to  build  the  dike.  It  i 
in  November,  1^87,  ten  years  after  the  bridge  was 

Inquiries  among  navigators  as  to  the  effect  of  this 
been  favorable,  one  leading  coal  shipper  having  slat 
of  running  the  Beaver  Bridge  with  a  coal  tow  had 
cent. 

ESTIMATE. 

In  my  judgment  the  time  has  now  come  for  contii 
provement  of  the  Ohio  Biver  on  the  plans  that  are 
tion  at  Davis  Island.  I  have  therefore  inserted  in  1 
an  item  for  two  more  movable  dam».  As  navigatio 
or  less  embarrassed  during  the  construction  of  i 
thought  it  advisable  to  begiu  two  dams  at  the  samt 
struct  the  river  only  half  as  long  as  if  they  were  bu 

The  estimate  provides  for  the  purchase  of  sites  a 
of  stone  and  other  material. 

Low  dams  and  dikes 

Commencing  movable  dams  2  and  3 

Obstructions  in  mouth  of  Licking 

Snacging 

Dredging 

Removing  wrecks a.^,. .— i^. 

Office,  inspection,  engineering,  and  contina      ^  ^^ 


LACB-V^i 
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f  Amount  that  oftnbe  profitably  expended  in  the  fiscal  jear  ending  Jane 

J     30,1890 $1,151,600.00 

\  Snbmitted  in  compliance  with  reqairements  of  aections  2  of  river  and 

I    harbor  acts  of  1866  and  1867. 


AUtract  of  contracts  for  improving  Ohio  River  in  force  during  the  fiscal  year  ending  June 

30,1888. 


Contraetora. 

ImproTement. 

Date. 

To  expir»~ 

Remarks. 

John  J.  Shipman 

I.T.Hoa£.  ir 

Dike  at  Four  Mile  Bar . 

Dike  at  Grand  Chain . . 

Grading  and  paring  at 
Davis  Island  Dam. 

Kemoving  Bocks   at 

Grand  Chain. 
Tow-boat  for  service 

with  dredses. 
Removal  of   bar  at 

month  of   Licking 

River. 
Embankmenton  sonth 

side  of  Great  Miami 

River. 

Nov.  28, 1884 
Dec.    1,1884 
Oct.  27,1886 

Dec.    8,1886 
May  31,1887 
July  15, 1887 

Dec.  21,1887 

Deo.  31,1885 

....do 

Dec.  31,1886 

Dec.  31, 1887 

. . .  .do 

....do 

Deo.  81,1888 

Ext«nded    to   July  1, 

1887,  and  completed. 

Extended  to  December 

F.GirtnBer 

1,  1888. 
Extended    to   Angast 

Cmcant  City  Wreoking 

Company. 
Stephen  D.Davis 

IV.HoM.Jr 

31,    18^,   and  oom« 
pleted. 
Completed. 

Do. 

Do. 

Ciocinnati.  Indianapolis, 
Saiot  LoQis  and  Chi- 
c^o  Railway  Company. 

COMMERCIAL  STATISTICS. 


Coal  shipments  from  Pittsburgh  during  the  year  ending  June  30,  1888.    Prepared  hy  Capt, 

Wm,  Evans, 


To  Cincinnati. 

To  Louisville. 

Month. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Fuel 
flats. 

Boshels. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Fuel 
flats. 

Bushels. 

1887. 
November 

40 
60 

9 
15 
13 

2 
11 

140,000 
150.000 

7,087,000 
5.634,000 
6.830.000 
4, 408, 000 
4,944,000 

I>6c«niber 

188a 
/aauary 

02 
80 
41 
30 

84 

58 
21 
31 
6 
18 

466 
411 
410 
332 
861 

46 
13 
50 
25 

41 

164 
262 
236 
105 
•     113 

331 
147 
250 
165 
860 

• 

18 

36 

26 

2 

10 

7,659.000 
8. 476, 000 
8,962,000 
4, 473,  000 
7, 170. 000 

Febroary 

MsKh... 

ir;...-::;:;::::: 

Total 

196 

135 

1,989 

140 

28, 193, 000 

205 

880 

1,253 

92 

36, 740. 000 

Grand  total. . . 

64,933,000 

Col.  Sidney  D.  Maxwell,  Bnperintendent  of  the  Cincinnati  Chamber 
of  Commerce,  in  his  last  annual  report,  gives  a  full  exhibit  of  the  river 
commerce  of  Cinoinnati,  from  which  the  following  tables  have  been  com- 
piled: 
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Eiver  comnierce  of  Cincinnati  for  the  year  ending  August  31, 1887. 


Articles. 


Alcohol barrels. 

Ale,  beer,  and  porter do... 

Apples,  green do  .. 

Baesing pieces. 

Baney       bushels. 

Beans do  .. 

Beef pounds . 

Boots  and  shoes cases. 

Bran,  middlings,  etc tons. 

Broom-corn ponnds. 

Butter i tubs,  firkins,  etc.. 

Candles boxes.. 

Castings tons.. 

Cattle bead. . 

Cement  and  plaster barrels.. 

Cheese boxes.. 

Cider barrels.. 

Coffee bags.. 

Cooperage .pieces.. 

Com bushels.. 

Com  meal barrels.. 

Cotton bales . . 

Crockery packages.. 

Eggs cases  and  barrels. . 

Feathers sacks.. 

Fish barrels.. 

Fish kegs  and  kits.. 

Flour barrels.. 

Fruit,  dried bushels.. 

Fumi  tore    packages . . 

Glass,  window boxes.. 

Glassware packages.. 

Grease tierces. . 

Hardware packages.. 

Hay  biQes.. 

Hides number.. 

Hog  product: 

Bacon pounds . . 

Bulk,  loose do 

Bulk,  in  boxes do 

Hams do 

Lard,  tierces do 

Lard,  kegs do 

Pork barrels  . 

Hogs head.. 

Hops bales.. 

Horses head.. 

Iron  and  steel tons.. 

Iron  and  steel,  scrap do... 

Iron,  manufactured do 

Iron,  pig .do 

Lead ..pigs.. 

Lead,  white pounds . . 

Leather bundles.. 

Lemons ....boxes.. 

Lime barrels.. 

Malt bushels.. 

Manufactures pieces.. 

Merchandise,  sundry tons.. 

Molasses barrels . . 

Nails kejrs.. 

Oats bushels . . 

Oil Imrrels . . 

Ouions barrels  and  sacks . . 

Oranges bo.xes . . 

Peanuts bags . . 

Petroleum barrels . . 

Potatoes bags  and  barrels.. 

Rice barrels . . 

Hope,  twine, etc packages.. 

Ro.sin barrels . . 

Rye bushels . . 

Salt barrels.. 

Salt sacks . . 

Seed,  grass bags.. 

Sbeep head.. 


Receipts. 


50.073 


11,842 

48,574 


107, 420 


47,006 


46.607 


4.348 


80,844 


Shipments. 


To  New 
Orleans. 


49,939 


7,531 
22.943 


9,368 
374, 472 


24,296 


23.427 

9,  291 

35, 314 


139,  202 


26,848 


5 

461 

62 


50 

74 

137,500 

138 

8 


1,311 

241 

24 

87 

5 

196 

26 

18,693 


15 

17 

250 


50 


875 

25 

3,046 

2,916 

10,690 


1,068 


To  other    m_  __  _|„„ 
down-Hvor  ^^^P;^^®'^ 
porU.  P**'^-' 


9,890 


294,610 

8.840 

900 

1,207 


93 
781 


19,975 
5 


1,905 

1,878 

42 

17, 181 


401 
55 


3,195 

2,630 

50 

359 


97 

2,429 

4,379 

6,232 

780 

878 

10. 010 

8,728 

22 

2,250 

136 

1,137 

494 

1.044 

622 

1.595 

771 

8,887 

565 

1,406 

340 

729 

1,873 

22 

28 

1.729 

1.959 

6,392 

1,768 

9,622 

1,774 

27,061 

18 

25,71*8 


185 

7,558 

390 


1,372 

403,380 

8,070 

70,000 

77,650 

254,915 

540 

77 

761 

60 

240 

4,364 

27 


425 

28 

^9,150 

547 

658 

844 

19,350 

669 

9.  482 

1.338 

246, 721 

742 

4,144 

292 

521 

2,109 

14,337 

3.492 

259 

7,829 

15 

5,208 

46,275 

2 

3,126 

66 


1,756 

1,210 

8,204 

153 

21,250 

495 

592 

185 

1^416 

3,113 

146 

10,993 

187 

107,201 

2,941 

1,197 

1.017 

89 

12 

342 

1,127 

39,746 

2,487 

8,335 

1,132 

4,433 

10 

12,405 

6,445 

6,819 

2, 711, 780 

825.450 

146,500 

350.472 

650,620 

760 

224 

,   3,825 

19 

380 

915 

30 


1,548 

112 

381.706 

1,137 

992 

7.808 

14,088 

339 
7.580 
1,471 
1.206 
4,955 
4,733 

311 
1,982 
2,810 
1.102 
4,580 
2.140 
1,690 

100 
2,346 

497 

8 

8,002 

35 


Total. 


28T 

10,44a 

4,831 

6.232 

830 

2,708 

148, 720^ 

17,065. 

183 

23,500 

15S 

2,943 

1.327 

1,253 

13,125^ 

4,713 

1.1ia 

19.906- 

19.465 

108,607 

3.29» 

1.943 

3,140 

111 

40 

2.]8e 

3,081 

46.513 

4,280- 

2i,ooa 

5.822 

42, 17^ 

24 

89,26ft 

6,445- 

8,191 

3,125.050 
833,520 
216,500 
722,732 
914.275 
2,200 
1.508 
4.586 
79 
713- 
6.01O- 

5-r 


,.^ 


'^ius;.: 


APPENDIX    B  B — REPORT   OF   LIEUT.    COL.    MERRILL        1669 
Biver  eomfMre$  of  Cincinnati  for  the  year  ending  Auguet  31, 1887— Cod  tinned. 


Arttdet. 


'Shot. pockets.. 

^o»p. boxes.. 

"Spicee... psoksges.. 

Starch .•• boxes.. 

Sagar hogsheads.. 

Sngar barrels.. 

Tallow .^ tieroes.. 

Tobacco  t 

Leaf • hogsheads.. 

Lea,t eases  and  balos.. 

llanafactored..... packages.. 

Torpentine.... .....barrels.. 

Tini'gar •• do 

Wheat bnshela.. 

Whisky .barrels.. 

Wineb  and  liqnors do 

Wines  sod  liqaon.  .baskets  and  boxes. . 

Wool bales.. 


Beeeipts. 


216 
817 


25,li2 


142,803 
65^078 


I  *  •  ■  •  •«MK  •  •  • 


Shipments. 


ToKew 
Orleans. 


60 
14.067 


4,409 


47 

3 

281 


889 


2,053 
199 
844 


To  other 

down-river 

potts. 


To  up-river 
ports. 


2,584 

15,814 

365 

18,460 

40 

6.955 


1,469 

270 

4,898 

7 

8,063 

732 

6,272 

847 

958 

488 


752 

7,063 

432 

4,260 

4o 

8,010 

18 

219 
161 

7,855 
14 

2,275 
10,  649 

7.219 
119 

1,277 

1.233 


Total. 


8,396 

86,944 

797 

22.129 

85 

13,905 

18 

1,735 

434 

12,034 

21 

6,677 

18,  381 

15,544 

665 

8.079 

1,721 


The  following  tables,  compiled  from  Colonel  Maxwell's  report,  fur- 
nishes some  additional  information  regarding  the  steam-boat  interests 
of  Cincinnati: 

Arrivals  and  departures  of  steam-boats  at  the  port  of  Cincinnati, 


1881-*82. 

188^'88. 

1883-'84. 

188V.'85. 

1885-'86. 

1886-'87.* 

^orta  of  departure  and 
destination. 

i 

IE 

< 

• 

1 

94 
"147' 
2,'099' 

i 
i 

f 

05 

"iii' 

2,'09i' 
2.829 

i 
1 

63 

"iii' 
1.993 

2.170 

1 
1 

"76* 

"iii' 

1.981 
2,162 

1 

•E 

< 

49 
'"w 

i*005* 
2,187 

1 

"'87* 
i.'996* 
2,138 

i 

1 

& 

i 

& 

&om  New  Orleans 

^or  V«»ir  Orleans ........ 

68 

"79* 

"iii' 

•••••• 

2,«M 

68 

"ioa" 

2,828 
2,489 

"ie' 
"103' 
i'iii' 

2,483 

84 

'"69* 
2,"  169* 

2,272 

IS 

i;»^oin  Pittsburgh 

f^^r  Pittsbarsh 

169 

""70 

^^om  other  porta 

*^or  other  ports  .....••••. 

8,499 

2.178 

2,786 

Total 

2,789 

2.840 

2,281 

'Steam-hoats  landing  at  Cincinnati. 


l^l-'82. 
J  ^--83, 
«^%e-'84. 


No. 
214 

217 
198 


Torn. 
78, 793 
75.344 
68,312 


1884-'85. 
1885-86. 
18<i6-'87. 


205 
196 
168 


Tom. 
65.  261 
63,998 
53,  616 


<kedule  of  rates  on  flour  per  barrel,  by  rail  or  river,  from  Cincinnatif  during  the  calendar 

year  18rt7. 


How  transported. 

Pitteborgh. 

LoQlsTille. 

New  Orleans. 

^:^taii 

rf- 

Centt. 
24  to  31 
15 

Centt. 

15 

CenU. 

*"-^MTsr iriii™ii^mii;ii."ii^r.i^ir.^"'.".ii^'.' 

15  \                          Vk 

"« 

\ 

BF1L<   '    • 


jr«. 

4.190 
3.984 
4,954 
4.84fl 

4,866 
5,057 
4.768 
5^471 


Tom. 
1. 124, 836 

904.843 
1. 226, 455 
1.070,660 
1,  217. 231 
1,254,342 
1. 157,  250 
1,815,851 


No. 
1,220 
1,798 
1,294 
1,384 
708 
1,296 
1,793 
1,514 


Tom, 

877,055 

537,006 

398.240 

432,575 

231.695 

406,619 

991,974 

863,237 


No. 
503 
750 
179 
801 
95 
893 
667 
361 


For  Statistics  of  the  commerce  at  the  upper  end  oi 
B  made  to  the  report  on  operating  and  care  of  Davii 


BBa. 


OPERATING  AND  CARE  OP  DAVIS  ISLAND  DAM, 


The  work  still  remains  nnder  the  local  charge  of  Mi 
civil  engineer,  who  has  managed  it  with  his  custom 
ciency. 

The  lock  has  remained  in  excellent  working  ord< 
year,  the  time  of  passing  a  fleet  through  being  from  t 
ntes.  The  only  change  proposed  is  to  introduce  spi 
gate  chains,  so  as  to  reduce  the  shock  of  starting.  D 
work  of  paving  the  terre  plein  of  the  lock  was  comply 

The  operation  of  the  dam  has  been  less  satisfactor 
steel  cross-heads  of  the  navigable  pass,  of  which  mec 
my  last  annual  report,  have  continued  to  break.  As 
they  have  been  replaced  by  wrought-iron  ones,  but  i 
ble  to  do  this  with  all  of  them,  as  the  long  duration  < 
tained  such  a  pressure  against  the  wickets  that  it  w: 
out  any  of  them  in  order  to  change. 
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ing  the  risks  of  injury.  It  could  have  been  lowered  with  perfect  ease 
and  safety  at  any  time  before  the  rise  came,  but  such  action  would  have 
caused  the  grounding  and  probable  destruction  of  a  large  number  of 
coal  barges,  and,  in  my  view  of  the  relations  that  should  exist  between 
navigation  and  a  work  built  for  its  benefit,  such  a  course  was  inadmissi- 
ble. The  Government,  by  creating  the  Davis  Island  pool,  had  invited 
coal  shippers  to  use  it  lor  the  accommodation  of  coal  barges  to  await  a 
rise  in  the  Ohio,  and  it  seemed  imperative  that  these  barges  should  be 
protected,  and  that  all  risks  of  injury  and  loss  should  be  assumed  by 
the  Government, 

With  these  opinions  as  to  my  duty  in  the  premises,  I  issued  orders 
that  the  dam  should  be  kept  up,  notwithstanding  the  presence  <>f  ice  in 
the  pool,  until  arise  should  come  and  release  the  impounded  coal  fleets. 
When  the  ice-iiood  finally  came,  one  of  the  special  causes  of  embar- 
rassment was  the  fact  that  the  rise  began  on  Sunday,  and  owing  to  tlie 
closure  of  telegraph  offices  it  was  impossible  to  secure  reliable  informa- 
tion that  a  rise  was  coming,  coal  operators  themselves  having  concluded 
that  the  indications  were  unfavorable.    Definite  information  did  not 
reach  the  dam  until  5  o'clock  on  Monday  morning,  at  which  time  the 
rise  was  so  near  that  operations  were  greatly  hurried,  and  the  failure  of 
the  Qsnal  methods  of  handling  the  dam  left  but  little  time  to  improvise 
others.    For  full  particulars  of  the  method  of  handling  the  dam  under 
such  conditions,  and  of  the  damnges  that  were  sustained,  I  would  refer 
to  the  accompanying  report  of  Mr.  William  Martin,  the  resident  engi- 
neer. 

As  similar  conditions  are  liable  to  prevail  in  the  future,  it  is  evidently 
necessary  to  utilize  our  past  experience,  and  make  such  modifications 
in  the  structure  as  will  make  it  as  safe  to  handle  the  dam  in  ice-fioods 
as  in  ordinary  rises. 

After  careful  consideration  of  the  problem,  I  have  concluded  that  it  is 
necessary  to  modify  the  weirs,  so  as  to  permit  them  to  be  opeued 
promptly  and  safely,  when  ice  is  running,  without  the  use  of  service 
bridges  or  maneuvering  boat.  The  only  approved  apparatus  with 
which  I  am  acquainted  that  will  do  this,  and  will  do  it  with  ease  and 
certainty,  is  the  Ghanoine  tripper. 

It  was  the  original  design  to  use  Ghanoine  hurters  and  trippers  on 
the  whole  dam,  but  the  use  of  this  apparatus  on  the  navigable  pass 
would  have  lessened  its  width  to  a  degree  that  was  considered  inad- 
missible by  the  river  interests ;  and  hence,  after  due  consideration  by  a 
Board  of  Engineer  Officers,  it  was  decided  to  use  the  Pasqueau  modifi- 
cation of  the  Ghanoine  hurter,  whereby  the  pass  could  be  made  of  any 
desired  width,  and  the  tripper  could  be  wholly  suppressed.  This  was 
a  decided  improvement,  and  I  am  still  in  favor  of  Pasqueau  hnrters  in 
the  navigable  pass ;  but  I  think  that  recent  experience  shows  that  it  was 

*  mistake  to  extend  the  system  to  the  whole  dam.  Wickets  supported 
by  props  resting  against  Pasqueau  hurters  must  be  dropped  siru/h/  f Voni 
abridge  or  maneuvering  boat,  operations  which  are  impracticable  in 
ftn  ice-flood.  On  the  other  hand,  if  these  same  wickets  are  supported 
from  Ghanoine  hurters,  they  can  be  dropped  by  working  the  tripi^ers 
from  the  piers  without  the  use  of  either  bridge  or  boat,  and  the  whole 
line  of  wickets  controlled  by  one  tripper  can  be  dropped  as  quickly  as 

*  single  wicket  can  be  dropped  where  Pasqueau  hurters  are  used. 

It  may  be  objected  that  the  trippers  used  on  the  Great  Kanawha 
passes  have  not  been  successful,  and  tbat  the  same  thing  will  happen 
at  the  Davis  Island  Dam.    To  this  I  reply  that  trippers  on  high  weirs 
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are  much  more  accessible  at  all  times  tban  trippers  in  deep  passes;  that 
the  floor  of  Weir  3  is  oat  of  water  in  low  water,  and  tbat  of  Weir  2  is 
only  1  foot  lower ;  that  the  pressure  against  the  short  weir  wickets  is 
mach  less  tban  tbat  against  deep-pass  wickets ;  that  the  length  of  Weirs 
2  and  3  will  only  be  212  and  204  feet,  respectively,  when  the  piers  are  ex- 
tended J  and  tbat  advantage  will  be  taken  of  the  experience  on  the 
Great  Kanawha,  and  all  the  parts  that  have  proved  too  weak  on  tbat 
river  will  be  strengthened.  I  ought  to  add  that  the  engineers  in  charge 
of  the  Great  Kanawha  dams  are  decided  in  their  opinions  that  there  are 
no  practical  difficulties  in  working  properly-proportioned  trippers,  and 
there  are  great  numbers  of  such  trippers  which  have  been  in  successful 
operation  abroad  for  many  years. 

It  is  my  firm  conviction  that  if  the  Davis  Island  Dam  is  equipped 
with  a  sli^ort  bear-trap  to  remove  drift,  which  will  cause  a  widening  of 
the  navigable  pass  to  over  700  feet  by  the  addition  of  so  much  of  Weir 
1  as  is  not  covered  by  the  bear-trap,  and  is  provided  with  Chanoiue 
trippers  on  Weirs  2  and  3,  it  will  be  up  to  the  highest  known  standard 
of  efficiency,  and  can  be  handled  in  ice-floods  without  risk  or  annoyance 
to  navigation. 

Provision  is  made  in  the  river  and  harbor  bill  just  passed  for  the 
construction  of  a  bear-trap,  and  the  change  from  Pasqueau  to  Ohanoine 
hurters  will  be  made  during  the  present  season  at  the  expense  of  the 
appropriation  for  "  operating  and  care.'' 

During  the  year  the  movable  dam  was  up  201  days,  and  712  lockages 
were  made,  passing  1,871  vessels,  being  an  average  of  2.6  boats  to  a 
lockage. 

For  further  details,  reference  is  made  to  the  annexed  report  of  the 
resident  engineer. 

ThefoUomng  table  9how$  the  commerce  paesing  (he  dam  during  two  years  ending  June  30, 

1888. 


VeMels  passing  the  DatIs  Island  Dam. 


ieM-'87. 


Through 

nsviga- 
ble 


Passenger  boats 

Freight  boats 

Tow-boats 

Model  barges 

Coal-boat« 

Coal  barues 

Coal-flats 

Eaft« 

MUcellaoeons  craft. 


Total 

Kmnber  of  lockages 


414 

83 

8,385 

306 

1.520 

8,141 

3,320 

53 

95 


17.817 


1887.'88. 


Through 
loolL 


K 

0 

500 

14 

42 

451 

887 

7 

87 


1,002 
672 


Through 
naviga* 
blep 


ThroQgh 
lock. 


838 

86 

84 

f 

8,446 

649 

121 

1,752 

100 

8,822 

852 

1,047 

757 

56 

7 

60 

81 

13,064 

1,871 

713 

-^ 
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Detailed  ftetmen^  ofexpeMtM  incurred  at  the  DavU  Uland  Dam^  Ohio  Biter,  during  the 

fiioal  year  ending  June  30, 1888. 


Month. 


Office  and  general  administration. 


1S87. 

July 

Aapnjit .. .. 
September 

Ortober  

XoTeuiber. . 
December.. 

18S8. 
Jaoaary.... 
Febniary  .. 

March 

Apnl 

fv 

June 

Total... 


i 

i 


J 

p. 

p. 

B 


$590. 00  $74.  M 
615.00  21.90 
015.00 
615.  OOl 
6I&OO; 
608.83! 


576.69 
566.00 
565.00 
615.00 
659.00 
615.33 


18.H5j 

42.481 

18.16 

21. 25 170. 83 


32.62  91.67 
19.85,125.00 
38. 29  125.  00 


i 


c 

0 

e 
« 

«  S 

Is 


s 


$227.85 

13. 72 

6.00, 

&'.:0 

8.33 

157.26 


64.84 


30.15 
27.56 
21.87 


7, 254. 85  367. 4C 


125.00 
75.00 


8.60 

2.00 

40.45 

144.73 


612.50  676.48 


e 


$892.89 
650.62 
630.85 
065.68 
641.48 
858. 17 


■ 


•si 

B 

'S 


3 


Repairs. 

* 

•  09 

'0. 

P. 

"    » 

i 

■•g| 

1 

I 

1 

Total. 

•a 

a 

t 


$149. 76i$2, 845.  83  $2. 25  $2, 497.  33  $3, 389. 72 


'^ 


765.2261,189.66 

70U.  8 


731.  89 
772.15 
802.  00 
781.93 


8,911.23 


1, 189. 56 


49.00 


131.80 
346.90 
221.00 


8.00, 

444.44 

1.  622. 38' 

67. 26 


4.75 
18. 10 

I  •  «  •  ■  •  1 

38.64 
6.23 


6.90  81.20 
231.  U2{  20. 40 

84.62i 

41.83 

258.79110.13 

78.61    40.00 


12.75 

462. 54 

1,  622. 38 

105. 89 

6.23 


86.10 
261. 42 

34.62 
173.63 
715.  82 
839.61 


898.46 


663.37 

1. 102.  39 

2, 188.  06 

747.37 

664.40 


S,  040. 88 

961.27 

766.41 

945. 78 

1, 617. 83 

1,121.54 


5, 038. 07,271. 70  6, 208.  22  16, 309.  01 


Eaiimate  for  1888-'89. 


I. 
a. 

4. 
5. 


SaUriet $7,415 

400 
240 
325 
650 
327 
125 
100 


Gauge  reports. 

Telephone 

Katnral  gaa  for  fnel 

Oil.  lince,  oars,  and  other  sapplies. 

_   K^'Pairs  tonrops 

7.  Repairs  of  lock-gate  chains 

S,  Minor  repairs 


9.  Extra  labor $300 

10.  Well  on  Dav  in  Island 126 

11.  Riprap  protection  below  dnm 2,000 

12.  Changing  hartei^  OB  weirs.... 6,000 

18.  Post-office  box 8 

14.  Contingencies 1.000 


Total 18,015 


BSPORT  OF  WILUAM  MARTIN,  ASSISTANT  ENGINEER. 

Terre-^Mm  of  lock, — At  the  close  of  the  last  fiBcal  year  the  paving  of  the  area  in 
tbe  land-wall  incloeare  was  complete,  excepting  aboat  300  square  feet.  This  de- 
ficiency is  now  finished,  thus  completing  a  paved  surface  37  feet  wide  by  the  length 
of  the  lock.  The  paving  consisted  of^  square  blocks  of  stone  of  various  sizes,  12 
inches  deep  and  laid  dry,  and  having  the  surface  spread  with  gravel  2  inches  deep. 
Once  daring  the  year  the  river  overaowed  this  paved  surface,  and  tilled  the  spaces 
between  the  paving  stones  with  the  surface  gravel,  making  a  strong  bond  and  smooth 
Aorface. 

The  area  between  the  paved  surface  and  the  embankment  of  the  Pittsburgh,  Fort 
Wayne  and  Chicago  Railway,  a  width  of  90  feet,  was  uniformly  graded  and  sown 
with  grass  seed.  The  soil  is  not  the  best  adapted  for  vegetation,  but  when  the  lock 
force  will  have  more  time  to  devote  to  the  care  of  the  grounds  they  can  be  made  very 
attractive. 

Croes-heade  of  ir<c*ete.— During  this,  as  in  past  years,  the  defective  steel  cross- 
heads  of  the  horses  in  the  navigable  pass  have  caused  much  labor  and  annoyance.  In 
the  month  of  July  a  wicket,  which  had  its  cross-head  previously  broken,  was  planked 
over,  thus  throwing  its  pressure  on  the  two  adjacent  wickets.  This  additional 
pre«dure  broke  the  cross-heads  of  these  adjacent  wickets,  thus  making  a  gap  in  the 
dam  1*2  feet  wide,  which  was  too  great  for  planking,  as  the  cross-heads  of  the  ad- 
jacent wickets  would  be  less  likely  to  support  the  pap  of  three  wickets  than  of  one. 
It  became  necessary  to  draw  the  pool  off  for  a  period  in  order  to  replace  the  broken 
partA;  this  action  greatly  inconvenienced  the  business  in  the  harbor,  and  gave  rise  to 
much  complaint.  To  avoid  a  repetition  of  these  occurrences,  it  was  decitiod  to  pro- 
cnrc  wTonght-iron  cross-heads  to  replace  all  the  steel  ones  in  the  pass.  This  work 
has  been  going  on  from  time  to  time  as  circumstances  would  permit ;  G4  of  tVie  eto^v 
heads  have  been  renewed. 
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Opt:rai%on  of  lock  gaie$. — The  working  of  the  steam-eDgines  for  operating  the  lock- 
gates  daring  the  time  the  dam  was  ap  waa  very  eatisfaotory ;  no  fault  can  be  found 
with  the  system  or  any  of  the  details.  The  speed  with  which  a  lockage  can  be  made 
with  tows  equal  to  the  capacity  of  the  lock  gave  great  satisfaction  to  the  boatmen. 
From  ten  to  twelve  minutes  is  the  average  time  required  to  pass  a  tow  through  the 
lock  if  the  boatmen  are  prompt  in  handling  their  boats.  During  the  year  no  trouble 
was  experienced  with  debris  accumulating  in  the  gate  recesses,  or  with  the  lock-gates, 
save  the  breakage  of  one  of  the  vertical  posts  on  the  lower  lock-gate,  which  carries 
a  friction-wheel.  The  broken  post  was  renewed  by  a  heavier  one.  The  breaking  of 
this  post  permitted  the  gate  to  have  too  much  lateral  motion,  and  allowed  the  gate- 
wbeels  to  travel  off  the  m)n  rail  in  the  gate-sill  and  become  embedded  in  the  timber. 
When  the  water-pressure  was  applied  to  the  gate,  forcing  it  to  its  seat,  the  lower  outer 
gate-wheel  caught  on  the  rail,  heading  the  axle  slightly,  but  not  enough  to  prevent 
its  working.  A  new  axle  has  been  procured  to  take  the  place  of  the  bent  one,  should 
tjie  latter  break. 

Operation  of  dam, — The  dam  was  up  at  the  beginning  of  the  fiscal  year,  and  remained 
up  until  the  2d  day  of  January.  This  lon^  period  of  low  water  was  very  exceptional^ 
as  the  fall  rises  in  the  river  usually  occur  m  October  or  November. 

During  the  month  of  December  the  pool  was  frozen  over  twice,  viz,  on  the  nights 
of  the  22d  and  29th.     On  the  latter  date  it  was  frozen  to  a  thickness  of  3  inches. 

On  the  night  of  December  31  heavy  rains  fell  at  all  points  in  the  water-sheds  of  the 
Allegheny  and  Monongahela  rivers.  At  many  points  the  fall  exceeded  1|  inches,  aud 
at  some  places  it.  was  nearly  2  inches,  but  the  rains  had  very  little  effect  upon  the. 
river,  as  all  reports  indicated  an  insufficient  rise  for  barge  water.  This  also  was  the 
general  belief  among  coal  operators,  many  of  whom  had  abandoned  the  idea  of  get- 
ting out  any  coal  on  the  water  expected.  On  January  1  the  steam-boat  George  JVood 
broke  the  ice  in  the  pool  between  the  dam  and  Pittsburgh.  Anticipating  the  necessity 
of  putting  the  dam  down,  it  was  deemed  safer  to  have  the  ice  broken  than  to  permit  it 
to  strike  the  dam  in  large  floes.  The  correctness  of  this  theory  we  were  unable  to 
demonstrate,  as  the  ice  in  both  rivers  broke,  and  the  flood  was  upon  us  without  warn- 
ing. We  immediately  proceeded  to  lower  the  dam  in  the  usual  manner,  t.  e.,  bv  be- 
ginning at  the  Davis  Island  or  weir  end.  By  so  doing  the  pool  is  lowered,  and  the 
work  on  the  navigable  pass,  which  is  done  from  the  maneuvering  boat,  is  made  safe. 
After  twelve  wickets  had  been  lowered,  the  strong  current,  caused  by  the  opening, 
drew  into  it  a  great  mass  of  drift-wood  and  ice.  Amongst  the  drift-wood  was  the  side  of 
a  coal-flat,  which  formed  a  gorge  against  the  service  bridge,  making  it  equivalent  to  a 
solid  dam.  The  consequent  pressure  against  the  service  bridge  endangered  ita  safety 
to  such  an  extent  that  the  operators  quit  the  work  of  lowering  the  wickets,  as  it  was 
feared  that  a  continuance  of  this  work  might  result  in  the  total  destruction  of  the 
bridge.  The  work  of  opening  the  weirs  being  suspended,  the  fall  at  the  dam  still  re- 
mained too  great  to  use  the  maneuvering  boat  in  lowering  the  navigable  pasa. 

Ice  flood. — Believing  that  with  the  running  ice  in  the  riverr  it  would  be  impossible 
to  lower  the  dam  with  our  maneuvering  boat  in  the  usual  manner,  i.  «.,  by  resting  it 
above  the  dam,  the  precaution  was  taken  to  procure  a  steam-buat  with  aflat  lashed  to 
her  bow.  With  this  equipment,  as  on  a  former  occasion,  we  expected  to  be  able  to 
lower  the  dam  by  working  from  below,  but  on  account  of  the  high  wind  and  the  heavy 
ice,  which  had  now  begun  to  flow  over  the  dam,  the  steam-boat  only  succeeded  in 
lowering  half  a  dozen  wickets.  On  account  of  the  high  winds,  which  continued  to 
prevail,  it  was  evident  we  could  not  succeed  in  lowering  the  dam  in  this  manner,  aa 
the  steam-boat  could  not  hold  herself  straight.  I  immediately  telephoned  to  Pitts- 
burgh for  two  steam-boats,  liavinir  f  bar^e  lashed  between  them.  These  boats  with 
the  barge,  arrived  promptly,  and  by  having  the  barge  between  them  they  were  able 
to  keep  themselves  straight  in  the  current  and  lower  all  the  wickets  except  ten 
which  were  scattered  at  equal  intervals  across  the  pass.  These  wickets  were  swung 
on  their  axes,  having  their  't^reeches  turned  up,  ana  it  was  impossible  to  lower  them 
by  the  barge^  as  it  drew  leos  water  than  the  depth  flowing  over  the  wickets. 

A  propeller  drawing;  C^  feet  of  water  was  then  procured,  but  after  several  ineffect- 
ual efforts  to  push  down  the  wickets  nearest  to  the  river-wall,  we  had  to  abandon 
the  attempt.  The  cause  of  this  failure  developed  on  Wednesday  morning,  the  4th  of 
January,  when  'xe  steamer  Beaver  was  ascending  light  and  the  Little  Bill  waa  de- 
scending with  (kree  coal  boats.  A  conflict  of  signals  compelled  the  lAtlle  Bill  to  go 
out  from  the  river  look-wall  ftulher  than  it  otherwise  would,  and  resulted  in  the  tow 
striking  t>r  nearest  stranding  wickets,  knocking  them  from  their  fastenings  in  the 
foundation.  After  the  tow  struck  the  wickets,  a  large  log  floated  to  the  surface. 
This  log  had  kept  the  wickets  standing.  The  propeller  hi^  tripped  the  props,  but 
the  log,  being  between  the  wickets  and  their  horses,  prevented  them  dropping  to 
their  bearings  on  the  foundation. 

The  accident  to  the  Little  Bill,  striking  the  wickets  nearest  the  look-wall^  cleared 
SD  opeDJDg  in  the  pass  from  the  river  lock-wall  of  about  300  feet,  and  this  width  waa 
BufbcieDt  to  enable  tows  of  all  sizes  to  pass  through  with  safety. 


APPENDIX    BB EEPOBT   OP   LIEUT.   COL.    MERRILL.       167& 

Tba  damage  to  the  dam  was  not  great,  as  has  heen  shown  by  the  actual  repairs 
made,  and  much  of  this  damage  eaa  be  attributed  to  oanses  other  thau  the  ice. 

On  the  15th  of  January,  when  the  river  had  fallen  to  a  stage  of  6|  feet,  a  tow-boat 
vas  employed  to  assist  in  lowering  the  undamaged  wickets  yet  standing  and  in  re- 
morini;  the  damaged  wickets  which  were  standing  above  the  sill  of  the  dam.  Ten 
wickets  with  their  props  bent  were  removed,  makmg  navigation  through  the  pass 


Rtpdr  of  damage$, — As  winter  had  set  in,  and  a  high  stage  of  water  was  likely  to 
remain  for  an  indefinite  period,  it  was  considered  prudent  to  postpone  any  attempt 
at  repairing  the  damage  done  until  spring,  when  lower  water  would  facilitate  our 
work,  and  when  the  work  of  repairs  would  not  interfere  with  navigation.  We  accord- 
iDgly  began  the  repairs  on  the  1st  of  May,  and  progressed  favorably,  with  three  in- 
termptioDS  due  to  high  water,  completing  everything  by  June  15. 

Catiset  of  damage. — The  damages  were  confined  to  the  navigable  pass,  and  are  attrib- 
Qted  to  ice,  defective  steel  cro88-head8,  and  damages  by  steam-boats. 
Damages  by  ice. — Two  broken  wickets,  22  bent  props,  4  broken  props. 
Damages  by  defective  oro»»  heads. — Five  broken  hnrters,  37  broken  cross-heads,  1 
broken  anchor-bolt.  1  broken  horse-box,  4  broken  wicket-- boxes,  4  lost  wickets. 

Damages  caused  by  iteam-boaU  employed  in  lowering  dam. — Three  broken  houses,  23 
broken  quoins. 

Damages  by  aieam-boat  collision. — Three  broken  props,  3  broken  horse-boxes,  3  broken 
anchor- bolts. 

I  finuly  believe  that  the  delay  in  getting  the  dam  down  caused  a  saving  to  the  coal 
curators  vastly  larger  than  the  loss  they  may  have  sustained  by  reason  ofnot  getting 
to  the  lower  markets  as  soon  as  would  have  been  the  case  if  no  delay  had  been  caused 
the  dam. 

No  eoal  had  left  Pittsburgh  for  the  lower  markets  for  a  long  period,  viz,  six  and 
one-half  months,  and  in  consequence  the  operators  were  eager  to  make  shipments. 
In  many  cases  which  I  observed,  the  ice  had  gorged  beneath  the  boats,  grounding  them 
fa  12  feet  of  water.  If  they^could  have  gone  out  with  the  rise  without  any  delay, 
this  ice  nnder  the  barges  would  have  caused  a  vastly  greater  injury,  through  wrecked 
bai]geeaiid  loss  of  coal,  than  that  sustained  by  delay  in  getting  to  the  lower  market. 
Several  of  the  coal  operators  have  also  expressed  themselves  to  me  to  this  effect. 

Jfaneuvering  boat. — On  the  evening  of  January  3.  during  the  break  up  in  the  river, 
we  were  taking  our  maneuvering  boat  through  the  lock  to  a  place  of  safety  below  the 
dmm,  when  it  was  caught  between  a  descending  coal-tow  and  a  grounded  steam-boat 
at  the^lower  guiding-dike,  crushing  it  so  as  to  sink  it.  We  recovered  the  wreck  1 
mile  below  the  dam.  The  steam  engines  and  boiler,  hooks,  lines,  and  other  tools 
were  saved,  but  the  boat  was  a  total  Toss. 

A  ne^r  boat  of  better  appointments  and  larger  dimensions,  viz,  50  feet  long,  16  feet 
wide,  and  3  feet  deep,  was  built  as  soon  as  practicable.  The  steam-engine  and  other 
equipments  belonging  thereto  were  fdaced  on  the  boat,  and  in  addition  a  derrick 
vaa  mounted  on  the  bow  for  removing  the  injured  parts  of  the  dam  and  putting  the 
Dew  parts  in  place.  This  derrick  will  also  be  useful  as  a  permanent  fixture  for  re- 
placing props  that  get  out  of  the  hnrters,  and  for  doing  other  work  requiring  heavy 
bftiD^. 

natural  gas. — Our  supply  of  natural  gas  is  now  received  from  the  Fort  Pitt  Natural 
Gas  Company,  whose  wells  are  located  about  12  miles  distant.  The  gas  is  conducted 
throagh  a  10-inch  main  to  a  point  three-fourths  of  a  mile  distant  from  the  dam,  thence 
it  is  conducted  by  a  2-inch  pipe  to  the  dam,  and  attachment  is  made  with  the  Govern- 
Bient  eystem  of  pipes,  which  convey  it  to  the  points  of  consumption,  viz:  One  steam- 
boiler  at  the  upper  lock-gate,  one  steam-boiler  at  the  lower  lock  gate,  one  steam-boiler 
in  the  pump-house  at  the  rear  of  the  lower  gate  recess,  three  torches  on  the  land  lock- 
wall  for  general  illumination  (one  at  each  lock-gate,  and  one  in  the  center  of  the  lock 
In  front  of  the  lock-keeper's  house),  one  heating  stove  in  the  workshop,  and  one  lire- 
place  in  the  office. 

On  the  Davis  Island  end  of  the  dam  we  have  one  torch  elevated  25  feet,  which  i;i  ves 
general  illumination  on  the  dam.  The  gas  for  this  torch  is  received  from  the  Phila- 
delphia Natural  Gas  Company  (formerly  the  Chartiers  Natural  Gas  Company). 

By  the  use  of  natural  gas  for  fuel  the  labor  that  would  be  necessary  to  convey  coal 
to  the  various  points  of  consumption  is  saved,  as  well  as  the  cost  of  trucks,  wheel- 
barrows, etc.,  for  handling  it.  Assuming  that  the  cost  of  coal  was  equal  to  that  of  gas 
at  the  point  of  consumption,  the  use  of  the  latter  would  result  economically,  as  the 
gas  requires  no  attention  after  it  is  once  turned  on.  To  successfnlly  use  coal,  the  fire 
woald  have  to  be  kept  up  in  the  boilers  of  the  engines  for  operating  the  lock-;^ato» 
when  the  dam  was  up,  and  considerable  attention  of  a  fireman  would  be  necessary. 
With  gas,  steam  can  be  kept  up  with  very  little  attentioi  ,  and  the  tirenian  or  en^jineer 
ean  have  much  time  to  devote  to  other  woik.  The  same  advantage  will  apply  to  the 
other  fires.  t 

Danger  signals. — When  the  dam  is  down  red  signals  are  placed  as  follows  •.  Ou^  ow 
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the  pier  at  the  Jnnction  of  the  navlgahle  pass  and  Weir  No.  1 ;  three  at  the  head  of 
the  river  lock- wall,  placed  on  a  mast,  5  feet  apart  vertically,  and  two  in  a  similar  man- 
ner at  the  foot  of  the  wall.  When  the  dam  is  np,  one  red  signal  is  placed  on  the 
upper  end  of  the  npper  gaiding-crib  and  one  on  the  lower  end  of  the  lower  gnidins- 
«rib.  Sbonld  there  from  anv  canse  be  no  natnral-gas  torches  on  the  land  lock-waU, 
one  red  signal  will  be  plaoea  on  each  end  of  the  river  wall. 

Cross  currents  helow  the  lock  — The  guiding-crib  below  the  lock  is  250  feet  long.  This 
length  is  insufficient  for  large  tows  to  enter  the  lock  easily.  The  eddy,  caused  by  the 
lock  and  the  lower  gate  recess,  creates  such  an  inset  of  the  current  towards  the  guid- 
ing-crib as  to  bind  the  boats  against  the  crib,  making  it  difficult  for  them  to  enter 
the  lock.  This  crib  should  be  extended  down  the  river  about  400  feet,  and  be  built 
to  a  height  of  11  feet  and  6  inches,  making  the  total  lenc^th  of  the  crib  650  feet. 

Riprap  helow  the  dam. — Since  the  construction  of  the  dam  there  have  been  placed 
below  the  foundation  about  5,686  tons  of  riprap  stone,  for  the  restoration  of  the 
rivei-bed  and  the  protection  of  the  foundation  from  injury  by  scour.  This  stone  in 
^xnost  places  is  in  good  condition.  All  the  voids  between  toe  stones  have  been  filled 
with  gravel,  making  a  smooth  surface,  but  there  are  places  which  require  an  addi- 
tionafquantity  of  stone  to  bring  the  river-bed  up  to  a  proper  height  to  insure  safety 
from  further  scour.    I  would  recommend  that  the  work  be  done  as  soon  as  possible. 

Flexible  gate^hain  connection. — In  starting  the  lock-gates  there  is  a  very  severe 
strain  on  the  chains,  owing  to  the  rigid  connections  between  the  chains  and  gatos. 
To  overcome  this  a  flexible  connection  or  tug-link  should  be  attached  to  the  gate  end 
of  each  chain.  This  will  save  the  chains  from  injury,  and  add  considerably  to  their 
-durability.    Four  tug-links  will  be  required. 

Dr\ft-wood, — In  this,  as  in  past  years,  much  hard  labor  was  necessitated  to  prevent 
the  large  accumulation  of  drifb-  wood  from  becoming  entangled  with  the  wickets  and 
the  lower  parts  of  the  dam.  It  is  encouraging,  however,  to  know  that  in  the  pend- 
ing river  and  harbor  bill  provision  is  made  for  the  construction  of  a  bear-trap  gats 
in  Weir  No.  1,  for  the  purpose  of  freeins^  the  dam  of  this  obstruction.    This  bear-trap 

f'ate,  in  addition  to  being  usefhl  in  rioding  the  dam  of  drift-wood,  will  be  valuable 
or  controlling  the  fluctuations  of  the  pool. 
The  movabfo  dam  has  been  up  during  the  year  two  hundred  and  one  days,  viz : 

D»yi 

From  July  1  to  January  2^  inclusive I 187 

f^m  June  17  to  June  30,  inclusive  ....• •••• ....     14 


t 


Total 201 
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IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND  PENN 

SYLVANIA. 

Work  was  carried  on  vigorously  daring  the  season  of  1887,  which  wai 
an  exceptionally  favorable  one  for  work,  and  at  the  close  of  1887  the 
<;ondition  of  the  work  was  as  follows : 

The  masonry  of  the  river- wall  of  the  lock  was  completed. 

The  masonry  of  the  land- wall  and  the  wing- wall  was  completed,  ex 
-cept  the  coping,  in  which  a  deficiency  was  discovered,  and  work  had 
to  stop  until  additional  coping-stones  coold  be  ])rocared. 

Tlie  abutment  is  completed,  except  the  central  j ;  the  wall  that  pro 
longs  the  abutment  to  the  mouth  of  Dunkard  Creek  has  also  been  fin- 
ished. 

All  of  these  structures  are  founded  on  rock. 

To  complete  the  improvement  at  this  place  it  yet  remains  to  finish  the 
lock,  and  then  to  build  the  dam.  The  latter  work  has  not  yet  been  be* 
gun,  and  the  following  yet  remains  to  be  done  on  the  lock  :  laying  cop- 
ing  of  land-wall;  building  and  hanging  lock-gates;  construction  and 
placing  of  valves  and  general  operating  machinery;  construction  ol 
gniile-cribs ;  filling  and  paving  behind  land-wall. 

For  further  details  reference  is  made  to  the  report  of  Mr.  P.  J.  Schopp, 
the  resident  engineer. 
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Money  statement 

Jiilvl,18S7,amoant  available $84,095.25 

Jnlj  1, 1868,  amount  expended  daring  fiscal  year,  exclosive  of 

liabilitiee  outstanding  July  1, 1887 $3^,152.95 

Jnly  1,1888, outstanding  liabilities 2,080.34 

34,233.2^ 

Jaly  1,1888,  balance  available 49,861,97 

Amount  appropriated  by  act  of  August  11, 1888 35,000.00 

»  ■■      -  ■ 

Amount  available  for  fiscal  year  ending  June  30,  18S9 84, 861. 97 

The  following  statistics,  taken  firom  the  annual  reports  of  the  Monon- 
gahela  Navigation  Company,  show  the  commercial  movements  on  the 
lower  or  northern  end  of  the  river  for  five  years,  opding  December  31, 

1887: 


Articlet. 


Brkk oamber. 

CatUeand  horse* do 

Cluufled  fireisbt. pounds . 

Cod.  coke,  aDoalack..  buithels. 

IBs  day tons... 

Ho^ number. 

Inaore tons. 

Inminpiga do. .. 

Umber feet. 

Oa barrels. 

ftp© tons. 

Posts nomber. 

PoiU,  pit  do... 

BulnNul  lies do... 

8»nd bnshela. 

Sheep number. 

S^p  and  hog« do... 

Stores do. 

wel  rails tons. 

^»« perches. 

™>ber feet. 

5^i»ky barrels. 

;«xl cords. 

^Msagert nomber. 


1883. 


1, 806, 161 

766 

35.179.470 

112,395,389 

5.794 


31.681 

785 

11, 759.  890 

1.479 


2,800 

252,905 

57.000 

733.700 


n,017 

135.  000 

43,946 

15.635 

3.635.61^ 

6.719 

32 

26.058 


1884. 


662,126 

289 

27,  779,  991 

81, 706. 852 

2,140 

3.3m 

20.840 

17 

7, 142, 447 

63 


.      265 

219, 200 

16,750 

679.  000 

5,677 


23.  814 

32.067 

2,  091.  740 

6.770 


26,871 


1885. 


588, 

27.365. 

85,923, 

3, 

1. 
16. 


892 
9UK 
266 
107 
463 
845 
486 
Hi 


4. 000 

22.  428 

4.350 

2,052,  100 

5,293 

r.»o 

24.698 


1886. 


3, 998,  802 

1,029 

26, 171, 201 

113.  099, 147 

8,295 

1,  105 

17.  823 

5 

6,  820,  804 


4,000 

45,795 

2,641 

2,342,146 

4,374 

102 

26.885 


1887. 


2.346,2^^ 

1,357 

32. 972.  756 

78. 912,  900 

2.383 

3.451 

17.68a 

7 

7, 429.  350- 

307 

2.  285 

12.  886 

190.  450 

400 

1,622,000- 

7,771 


57,490 

5*20 

2, 380, 490 

1,317 


50.584 


.  For  Statistics  of  the  commercial  movement  on  the  upper  end  of  the 
river  see  report  on  operating  and  care  of  Lock  and  dam  No.  9. 


REPORT  OP  p.   J.   8CH0PP,   ASSISTANT  ENGINEER. 

'^ni  the  beginDiDg  of  the  fiscal  year,  Jnly  1,  1887,  to  the  close  of  the  working  sea- 
J^^n  December  13,  18o7,  little  interruption  occurred,  the  weather  and  stage  uf  wa- 
^wbeing  very  favorable  for  the  work.    In  ISSSy  work  was  resumed  on  the  5th  uf  June. 

^rinethe  year  the  maaonry  of  t^he  river-wall  of  the  lock  was  completed,  and  in 
DOW  ready  to  receive  the  machinery  for  operating  the  gates;  the  top  of  the  wall  is  '26 
r(^t  above  the  top  of  the  lower  miter-sill,  and  it  has  an  average  depth  below  the  sill 

tJ^^'  ^^P®^^*'^^  ®^  ^^^  levels  of  the  bed-rock. 

The  land-wall  of  the  lock  was  built  to  a  height  of  24  feet  above  the  lower  miter- 
*h.  and  it  la  now  ready  to  receive  the  coping ;  when  finished  the  total  height  of  the 
▼»!l  will  also  be  32  feet. 

The  wing-walls,  connecting  the  lock  with  the  shore,  were  also  finished  and  mad© 
f^My  for  the  coping.    They  are  as  high  as  the  lock-walls. 

^n  the  lock  3,791  cabic  yards  of  masonry  were  laid  during  the  working  season. 

On  the  left  bank  of  the  Monongahela  River  opposite  the  lock,  it  was  necessary  to 
omld  an  abutment  for  the  proposea  dam.    As  bed-rock  is  about  12  ieetV)e\ow  tVi^VoT?- 


mm*^    m^MM  m^A-s^^j       «A.&AS«j*»vrvk«  ^  »vj      v^^i 


[^ 


"Hm^fbe  orFooflfo.  7,  and  the  total  height  of  this  wall  fi 
lEe  abatmeDt  is  raised  to  its  final  height  of  32  feet  fr< 

in  *&«  center,  10  feet  higher,  and  rising  to  a  height  of  42 

to  be  finished. 
The  amount  of  masonry  laid  on  the  left  bank  of  the  rivi 

2,052  cable  yards,  of  whk h  1,344  onbic  yards  is  in  the  abi 

in  the  retaining- wall.     ^ 
During  the  winter  months  plans  were  prepared  for  the  pj 

and  lower  gates. 
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OPERATING  AND  CARE  OF  LOCK  AND  DAM  NO.  9,  MJ 


The  work  was  in  operation  daring  the  whole  of  th 
of  commerce  is  small,  as  the  lock  can  not  be  reach 
this  will  coutinue  to  be  the  case  until  Lock  and 
pie  ted. 

During  the  year  the  apron  below  the  dam,  bui 
tinued  across  the  river  to  the  abutment,  greatly  strc 
and  removing  all  danger  of  undermining  from  th 
rock.  The  original  length  of  apron  was  106  feet, 
294  feet,  making  a  total  length  of  400  feet.  Whe 
the  deepest  water  it  has  a  height  of  29  feet,  and  ^ 
feet  deep  at  low  water  on  an  irregular  bottom  co^ 
of  rock.  The  down-stream  face  of  the  crib  is  half 
J         with  riprap. 

The  top  of  the  filling  is  covered  with  concrete,  i 
a  close  sheeting  of  12-inch  white  oak,  having  a  s 
width  of  the  apron.  The  structure  is  firmly  lK>lte< 
the  dam,  and  the  declivity  from  the  crest  of  t4.6d 
of  the  aoron  is  1  on  4.    Tha  tprt-i. 
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Detailed  Mtateinent  of  expenses  incurred  at  Lock  and  Dam  So.  9,  Monongakela  i?trer,  during 

the  fiscal  year  ending  June  30,  18^y. 


General  adminlatratlon. 

Equip- 
ment. 

Repairs. 

Month. 

Salary 
of  lock- 
keeper. 

ICiacel- 

laneoiM 

expenaea. 

Total. 

Labor. 

Materi- 

aU. 

Freight 

Total. 

Orand 
totaL   • 

1887. 
JoIt 

$33.83 

$22.45 

$55.78 

$22.44 

1252.34 

«418.40 

$77.56 

56.45 

53.68 

.60 

$748.29 

6,  946. 40 

2, 159.  76 

27.77 

$826. 51 

Afij^lt 

5.82      1   1.^-13     5.751.82 

6, 952.  22 

2, 216.  93 

77.77 

Stp^nber 

Oetober   

13.33 
50.00 
50.00 
50.00 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

15.75 

29.08 
50.00 
30.00 
50.00 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

28.09 

946.39 

1, 159. 69 
27.17 

Korember 

50.00 

Decanber 

50.00 

188& 

Jaoaarj 

TebnuuT 

Mtrcb... 

50  00 



50.00 

50.00 

April 

.«■•   -••••i------   ._. 

50.00 

M*y....:.:.:.: 

••••     «•••* 

36.71 
ft.V  1A 

36.71 

RA.71 

Joae 

200  OA 

38o.  16  '        ^a  16 

.......           —  __         __-.  -» 

Totil 

496.66 

3a  20 

534.86 

56.35     2,468.73     7,647.08       188.28  \  10,304.09 

1 

10.  895. 30 

ESTIMATE  FOR  1888-'89. 

.air of  lock-walls * $5,770 

Opeating  lock 700 

Total 6,470 


COMMERCIAX  STATISTICS. 

Lock  No.  9  is  still  withoat  cooDectioD  with  the  slack  water  system  on  the  lower 
n^er,and  the  hasiness  done  through  it  is  small  compared  to  what  is  expected  upon 
the  completido  of  No.  8. 

The  commerce  at  No.  9  during  the  past  year  was  as  follows : 

(^mme  passing  Lock  No.  9,  Monongakela  River,  during  the  fiscal  year  ending  June  30, 

1888. 


Date. 

J 

Up. 

Down. 

a 

s 

1 

1 

i 

a 

1 

Tons. 

7 

fl 
«  . 

^ 

i 

« 

• 
s 

s 

a 

No. 
6 

1 

a 

s 

• 

S 
H 

i^7 

1887. 

Ko, 

l\ 

2 

1 
1 

3 
6 

60 

16 

82 

3 

Ko. 

6 
1 
1 

No. 

No. 

Ft.,B.M.   Oub.ft. 

October 

^o^'waber 

December 

1 

1 

1 
2 
2 
1 

1 

Januitj 

1888. 

* 

2 

""66* 
7 
22 

1 
3 
2 
2 
6 

4  '^rVO 

Febrnary ... 

• 

1 
2 
2 
3 

8 

4 
4 
8 
2 

25 

6 

12 

35 

S5 

March. 

201,000 

11    IHM) 

991  Ortft 

April — 

my 

/one - 

Total.. 

138 

8 

29 

9 

87 

21 

292,000 

302,500 
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BB5. 

IMPROVEMENT  OP  ALLEGHENY  RIVER,  PENNSYLVANIA. 

.  Owing  to  the  failure  of  the  river  and  harbor  bill  in  1887,  work  on  thi» 
river  was  limited  to  the  expenditure  of  the  small  balance  ($6,^50.23) 
left  over  from  the  season  of  1886. 

With  these  funds  the  dam  at  Gorydon  was  improved,  the  dams  at 
Nicholson's  and  Six-Mile  were  repaired,  and  some  rocks  were  removed. 

The  Gorydon  Dam,  built  for  milling  purposes,  had  a  vertical  lower 
face,  with  a  fall  of  3^  feet.  At  ordinary  rafting  stages  this  dam  was  a 
dangerous  obstruction,  frequently  causing  loss  of  property  and,  occa- 
sionally, of  life.  It  was  modified  by  adding  crib-work  along  the  lower 
side  of  the  dam,  whereby  the  vertical  face  was  replaced  by  a  gently  in- 
clined slope,  with  a  fall  of  about  1  foot  in  6.  Since  the  change  there  has 
been  no  trouble  at  the  dam,  and  raftsmen  express  themselves  as  being 
well  satisfied  with  the  work  and  its  results. 

At  the  Nicholson  and  Six-Mile  dams  the  stone  filling  in  a  number  of 
squares  of  the  downstream  slopes  had  been  torn  out,  and  at  the  latter 
dam  an  ice-gorge  had  caused  a  break  of  60  feet  in  width.  This  last  was 
repaired,  and  at  both  dams  the  paving  of  the  refilled  squares  was 
strengthened  by  filling  the  joints  with  cement  mortar;  afterward  the 
joints  of  the  entire  lower  slope  of  each  dam  were  similarly  treated. 
The  problem  of  holding  the  paving  of  the  lower  slopes  of  dams  of  this 
kind  is  a  troublesome  one,  and  if  this  experiment  succeeds  on  a  river 
like  the  Allegheny,  where  ice  moves  with  unusual  force,  it  will  doubt- 
less answer  on  other  rivers.  As  far  as  I  know,  no  damage  occurred  dur- 
ing the  past  winter. 

About  540  tons  of  rock  were  removed  from  the  bed  of  the  river. 

ESTIMATE. 

The  chief  rock  obstructions  in  the  Allegheny  being  now  removed,  it 
is  proposed  to  expend  such  funds  as  may  hereafter  be  appropriated  in 
closing  duplicate  channels  by  low  dams,  and  in  contracting  the  low- 
water  channel  by  guidingf-dikes  wherever  excessive  widths  cause  shoali- 
ness.  The  experimental  dams  at  Six-Mile  Island  and  at  Nicholson'9 
have  shown  that  this  can  be  successfully  done,  notwithstanding  the  fact 
that  ice-gorges  are  a  marked  feature  of  this  river.  The  sum  of  $50,000 
can  be  profitably  expended  on  this  class  of  work. 

Maney  statement 

July  1, 1887,  amoant  available (6,850.23 

Jaly  1,  1888,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 6,190.90 

July  1,  18aS,  balance  available 659.33 

Amount  appropriated  by  act  of  August  11, 1888 - 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1839 %....     25,659.33 


Amount  that  can  be  profitably  expended  in  fiscal  vearending  Jane  30,1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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REPORT  OF  J.    W.   ARRAS)   ASSISTANT  ENGINEER. 

The  project  for  1887  contemplated  the  erection  of  a  log  chute  in  the  dam  at  Cory- 
don,  Pa.,209J3  miles  above  Pittsbargh;  the  repairs  of  dams  at  Nicholson's  and  Six- 
Mile  islands^  and  the  continuation  of  the  work  of  clearing  the  channel  of  rocks  and 
other  obstructions. 

The  chnte  designed  to  give  safety  to  the  passage  of  rafts  over  the  Corydon  Dam, 
which  has  hitherto  been  attended  with  fatal  results  both  to  life  and  property,  com- 
prises a  system  of  crib-work  ballasted  with  stone,  paved  with  same  to  the  depth  of  I 
foot,  and  "covered  with  heavy  oak  sheeting.  The  structure  is  16  feet  wide,  and  ex- 
tends along  the  entire  lower  wall  of  the  dam,  a  distance  377^  feet.  Its  average 
height  is  11  feet,  and  the  slope  of  the  top  varies  from  1  foot  on  5  feet  to  1  foot  on  8 
feet ;  311^  linear  feet  of  the  sheet  covering  is  6  inches  thick,  and  66  linear  feet  3 
inches  in  thickness.  The  construction  of  the  chnte  was  begun  in  July,  and  the  work 
was  completed  in  September,  1887,  at  a  total  cost  of  abont  $5,000. 

On  the  Nicholson  Dam  all  paving  and  backing  displaced  by  the  frequent  heavy  ice- 
gorges  of  the  past  winter  was  restored.  Tnis  work  wiis  done  with  the  material 
scoured  out,  which  was  all  recovered.  To  more  effectually  resist  the  action  of  heavy 
ice  flows,  and  of  the  water  dnring  floods,  the  paving  of  the  entire  lower  slope  of  the 
dam  was  filled  with  cement  grout.  The  area  gtouted  was  2,530  square  yards,  and  the 
total  cost  of  the  repairs  was  $497.16. 

The  Six -Mile  Dam,  it  was  foand,  had  sustained  serious  damage  during  the  winter. 
Scoar  below  a  x>ortion  of  the  dam  had  impaired  its  strength  at  that  point,  and  a 
breach  60  feet  wide  was  cut  through  the  entire  work  by  a  heavy  ice-gor^e.  The  rip- 
Tip  extension  on  the  head  of  the  bar  had  also  been  carried  away  for  a  distance  of  60 
feet  This  work  was  renewed,  all  damaged  paving  restored,  and  the  paviugof  the 
T^  slope  of  the  dam  strengthened  with  cement  grout.    Total  cost  of  repairs,  $701.24. 

The  work  of  removing  rocks  from  the  river-bed  was  also  carried  on,  but  owing  to 
the  limited  amount  of  funds  remaining  for  this  purpose,  efforts  were  confined  to  im- 
ptOTing  sooh  points  as  were  then  deemed  most  dangerous  to  navigation. 

The  following  is  a  statement  showing  the  localities  worked  over  and  the  work 

done: 


A\)0T8{ 

IDOTltL 


IfOif. 

m 

160.5 

n.5 


Place. 


Kocks 
remoTed. 


Glade  Ran  to  I 

Warren y  '" 

Millstone 

White  Oak  Chnte 
WafaiatBend  .... 

Foxbargh  

Mahoning 

Total 


Weight 


lont. 


51 

132 

217 

6 

7 

127 


540 


Sketches  of  the  following  troublesome  ripples  were  made  with  .a  view  to  their  fut- 
^  improvement : 
Gilman»e  Ripple,  204  miles  from  mouth  of  river. 
«fll  Stone,  170  miles  from  mouth  of  river. 
Hickory  Ripple,  158  miles  from  mouth  of  river. 
Among  the  notable  results  of  the  improvements  to  navigation  on  the  Allegheny 
already  made  is  the  establishment  of  a  regular  packet  trade  between  Pittsburgh  anil 
KiitaDning,  a  distance  of  45  miles.    Upon  the  breaking  of  the  ice,  early  in  March, 
the  steamer  JVeHi^  Hudson  was  put  in  operation,  and  made  daily  trips  between  these 
points  nntil  the  low  water  of  the  latter  part  of  June  set  in.     The  recent  slight  rises 
.  have  enabled  her  to  resume  the  trade.     This  effort  to  supply  a  long-felt  want  is  duly 
appreciated  bv  the  various  industries  within  its  reach.     But  while  the  enterprise  is  a 
step  toward  the  desired  end,  it  also  but  little  more  thau  teuds  to  show,  by  a  compari- 
son of  its  capabilities  with  the  immense  demand  for  transportatiou  by  wa-ter,  the  ne- 
cessity for,  as  well  as  the  ultimate  result  of,  perrnaneut  ami  reliable  water  facilities. 
Much  remains  yet  to  t)e  done  on  this  river  that  would  bo  of  great  beaefit  to  naviga- 
tion, and  the  fact  that  in  securing  greater  siUety  to  tho  shipping  interests  thron«^h 
the  improvements  already  made  much  general  gootl  has  l)eeu  done,  which  is  a[>pareiit 
from  a  steadily-growing  commerce,  increased  activity  of  the  industries  along  the  val- 
iey,  and  the  establishing  of  a  new  euter[)rise,  notable  among  which  is  the  erection, 
near  Kittanning  of  what  is  claimed  to  bo  the  larL,^est  j>late-;ilass  factory  iu  X\uv;i\c^, 
shonhl  encourage  a  speedy  continuation  of  tlie  work  under  way. 

ENG  88 — Joe 
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COMMEBCIAL  STATISTICS. 


It  is  impraoticable  to  procure  oompleto  statistics  of  the  commerce  of  this  river,  as  uo 
record  of  the  trade  is  kept,  and  I  am  therefore  able  to  pi'esent  on]y  a  statement  of  the 
principal  items  of  the  extensive  trade  carried  on,  which  has  been  compiled  from  re- 
ports of  shipments  during  the  year  ending  June  30,  1888,  furnished  by  a  number  of 
the  more  prominent  operators  of  the  valley. 


Articles. 


Barges number.. 

Bark cords.. 

Boat  bottoms number.. 

Fire-clay tons.. 

General  freight ponnds.. 

Hay tons.. 

Passengers number.. 


Number  or 
quantity. 


75 
2.^7 
1,025 
1,200 
1, 800, 000 
1,400 
1.700 


Paving  stones  (cobbles)  .cubic  yards. 

Itailroad*ties number. 

Stone cubic  yards- 
Rough  lumber fee^B.lf. 

Sand bushels. 

Timber cubic  feet. 


Number  or 
quantity. 


5,400 

S0,0uo 

7,000 

138,  too.  0<:>0 

1. 000,  (JiM) 

6, 211, 6U0 


These  statistics  are  approximate,  and  cover  only  the  principal  items  of  the  vast 
trade  carried  on.  For  the  information  from  which  they  are  made  np  I  am  indebted 
to  the  more  extensive  operators  of  the  valley,  and  to  Messrs  McVay  and  Oakley,  of 
Allegheny  City,  timber  measurers. 

No  attempt  at  an  estimate  of  the  minor  trade  of  the  Allegheny,  although  vast  in 
the  aggregate,  has  at  this  time  been  made,  as  all  efforts  in  that  direction  during  the 
past  nave  been  futile,  owing  to  the  fact  that  the  territory  over  which  they  are  scat- 
tered is  so  great  and  that  no  record  of  them  is  anywhere  kept.  The  articles  embraced 
in  these  latter  are  dressed  lumber,  shingles,  laths,  staves,  barrels,  posts,  po^es,  piling, 
etc.,  and  limestone,  iron  ore,  coal,  bricks,  glass,  gas-pipe,  oil,  et4i. 

An  important  featnre  also  of  the  commerce  of  the  Allegheny  is  its  local  harbor 
trade  at  Pittsburgh.  Although  irregular  in  its  character,  I  am  able  to  give  a  few  of 
the  more  extensive  commercial  movements,  viz :  One  hundred  and  Mtj  thousand  rail- 
road-ties annually  transferred  to  the  Allegheny  Valley  Railroad,  over  1,500,000  bushela 
ojfsand,  and  more  than  100,000  baskets  of  vegetables  and  market  produce  shipped  by' 
the  steamer  Two  Brothers, 


BB6. 


LOCK  AND  DAM  AT  HERR'S  ISLAND,  ALLEGHENY  RIVER. 

Since  last  year's  report  the  obstacle  to  beginning  work  at  this  locality 
has  been  removed  by  the  act  of  Congress  approved  April  24,  1888,  au- 
thorizing the  Secretary  of  War,  in  the  name  of  the  United  States,  to 
acquire,  by  condemnation  or  purchase,  any  land,  right  of  way,  or  mate- 
rial necessary  for  the  prosecution  of  work  for  the  improvement  of  rivers 
and  harbors  for  which  provision  has  been  made  by  law. 

A  surveyor  has  been  employed  to  plat  the  boundaries  of  the  proper- 
ties adjoining  the  Kerr's  Island  lock  and  dam,  with  a  view  to  selecting 
the  quantity  needed  for  this  work,  and  the  United  States  attorney  for 
the  western  district  of  Pennsylvania  has  been  directed  by  the  Attorney- 
General  to  render  such  legal  assistance  as  may  be  necessary  in  con- 
nection with  the  acquirement  of  the  same  by  the  United  States.  Draw- 
ings of  the  proposed  lock  have  been  prepared. 

ESTIMATE. 

As  the  building  of  locks  in  a  river  subject  to  floods  is  a  somewhat 

hazardous  undertaking,  and  as  economical  conditions  require  that  it 

should  not  be  unnecessarily  prolonged,  it  is  essential  that  the  progress 

of  the  work  should  not  be  checked  by  scarcity  of  fuuds.    I  therefore 

submit  an  estimate  for  the  next  ^^ea\^' ear  of  $100,000. 


.^T%«#t» 
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Money  statement 

Jaly  1, 1887,  amount  available $37,340.00 

July  1,1888,  amoont  expended  durinj;  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1867 $491.65 

July  1, 1888,  outstanding  liabilities 256.45 

748.00 

July  1,1888,  balance  arailable aO.Slt'a.OO 

imoant  appropriated  by  act  of  Au^tnst  11,  1888 35,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 71, 592. 00 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  LOO,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867. 

T"" 

BB7. 

ICE-HA.RBOR  AT  MOUTH  OP  MUSKINGDM  RIVER,  OHIO. 

This  ice-harbor  is  Pool  No.  1  of  the  MaskiQgaiu  River,  ami  the  work 
that  is  aoder  way  is  the  constructioQ  of  a  large  lock  ia  the  lowest  dam 
of  the  Maskingum  River,  with  a  view  to  permittiag  Ohio  River  craft 
to  take  refuge  in  this  pool  whenever  circumstances  may  make  such  a 
course  advisable.  The  work  has  been  in  progress  since  18S0,  having 
been  greatly  delayed  on  account  of  inadequate  appropriations  and  the 
fact  that  no  appropriations  at  all  were  made  in  either  1883,  1885,  or 
1887.   It  is  now  about  two-thirds  completed. 

As  stated  in  my  last  annual  report,  it  was  considered  best  to  do  as 
nmch  as  possible  with  the  funds  on  hand,  inadequate  as  they  were, 
rather  than  delay  the  work  longer ;  and  accordingly  work  was  resumed 
in  Jane,  1887.  The  coffer-dam  around  the  finished  part  of  the  lock 
was  extended  so  as  to  include  the  whole  lock,  the  new  section  was 
pumped  out  and  excavated  to  grade,  all  of  the  bearing-piles  were  driven , 
the  lock-floor  was  laid,  and  as  much  of  it  was  covered  with  concrete  as 
the  available  funds  would  justify.  At  the  close  of  the  season  nearly 
half  of  the  concrete  yet  to  be  laid  had  been  put  in  place,  preference 
being  given  to  the  portion  of  the  floor  nearest  the  bank.  No  masonry 
was  laid. 

It  is  greatly  to  be  regretted  that  this  work  has  been  prosecuted  in  so 
nneconomical  a  manner,  but  circumstances  made  it  unavoidable.  Tbe 
cost  of  preparing  for  a  short  season's  work,  and  of  dismantling  and  pro- 
tecting property  against  spring  floods  after  the  season  is  ended,  make 
hea?y  drafts  on  the  available  funds,  and  show  no  results  in  the  finished 
structure.  As  far  as  I  now  know  the  coffer-dam  and  floor  laid  in  1887 
are  in  good  condition,  but  definite  information  can  only  be  obtained 
after  work  is  resumed.  The  whole  lock  is  about  two  thirds  completed, 
^>Qtitwill  progress  much  more  rapidly  after  the  foundations  are  fin- 
ished. 

The  work,  as  asaal,  has  been  tinder  the  very  efficient  charge  of  Mr. 
William  Weston,  assistant  engineer,  and  reference  is  made  to  his  report 
for  information  as  to  details. 

Money  statement. 

Jnly  1, 1887,  amount  avaHable $27,851.73 

^^Jl,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ootetandmg  July  1,  1887 26,689.27 

Joly  1, 1888,  balance  available 1,162.46 

Amount  appropriated  by  act  of  August  11,  1888 tiO ,  (K\0 .  Vivi 

Amount  available  for  fiscal  year  ending  June  '3l\  1889 Q>V  A^'i-.  '^^ 


1684  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


REPORT  OF  WILLIAM  WESTON,   ASSISTANT  ENGINEER. 

Arrangements  baying  been  made  for  tbe  supply  of  material  needed  for  tbe  coxi- 
stmction  of  tbe  coffer-dam  at  tbe  Marietta  Lock,  a  small  working  force  was  started 
on  Jnne  20.  Owing  to  delay  in  receipt  of  material,  no  work  towards  tbe  eonstmction 
of  coffer  was  done  until  Joly  5.  From  tbis  time  operations  were  carried  on  witbont 
delay  until  tbe  exbanstion  of  tbe  available  fands,  November  Id,  WS7.  Tbe  average 
working  force  for  tbe  season  was  about  75  men. 

Tbe  work  accomplisbed  during  tbe  season  was  as  follows : 

Tbe  constraotion  of  300  lineal  feet  of  coffer-dam,  and  un watering  it,  fW>m  tbe  25tb 
of  July  to  tbe  lltb  of  November;  10,700  cubic  yards  of  excavation  made  for  tbe  lock- 
cbamber  |  1,474  bearing  piles  driven  and  capped  for  lock-floor  and  lock- walls ;  63  pro- 
tection piles  driven  to  secure  bank ;  150  lineal  feet  of  macbine-driven  sbeeting  piles ; 
2,150  square  feet  of  lock-floor  laid ;  688  cubic  yards  of  concrete  put  in  place,  covering 
9,250  square  feet  of  lock-floor. 

All  material,  except  cement  was  purcbased  in  open  market  by  accepting  lowest  offers 
^4:om  responsible  bidders.  Tbe  price  paid  for  material  delivered  at  tbe  yard  was  as 
^ollows :  * 

Floor  bolts,  per  pound $0,041 

Ca«t  washers,  per  pound 020 

Riprap  for  concrete,  per  cubic  yard 84 

Gravel  for  concrete,  washed,  per  oabi« 

yard 90 

Sand  for  ooncrete,  per  cubic  yard 1 .  25 

Coi^,  Cambridge,  ran  of  mine,  per  bushel      0. 06 
Natorftl  cement,  per  barrel $L33  to  1.48 


Boond  piles  for  cofferdam,  per  lineal  foot.      $0. 00 

Square  piles  for  coffer-dam,  per  1,000  feet 
B.M 10.00 

Oak  plank  for  coffer-dam.  per  1,000  feet,  B. 
M 15l50 

Foundation  piles,  white  oak  butts,  per 
lineal  foot |0.l3|tol5 

White  oak  timber  and  planks  for  lock- 
floor,  per  1,000  feet  B.  M 18.00 


BBS. 

OPEBATINQ  AND  CARE  OP  THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM 

EIVER,  OHIO. 

The  work  of  operating  and  maintainiDg  the  works  on  the  Mnskin- 
gam  Biver  has  been  under  the  local  charge  of  First  Lieut.  L.  H.  Beach, 
Corps  of  Engineers,  assisted  by  First  Lieut.  O.  E.  Gillette,  Corps  of 
Engineers. 

When  the  last  Annual  Beport  was  forwarded,  the  United  States  had 
had  charge  of  these  locks  and  dams  for  less  than  three  months,  and  the 
time  had  been  employed  in  organizing  a  force  of  lock-keepers,  and  in 
accumulating  men  and  material  for  work  as  soon  as  the  condition  of  the 
river  would  permit. 

While  several  of  the  locks  were  in  very  bad  condition,  the  dams  were 
so  much  more  dangerous  that  our  main  efforts  were  directed  to  repair- 
ing the  worst  places,  so  as  to  maintain  continuous  navigation.  In  this 
we  were  successful  beyond  our  expectations,  and  no  dam  let  go  during 
the  fiscal  year.  Our  success  was  chiefly  due  to  a  phenomenal  season 
of  low  water,  which  lowered  the  pools  so  Ihat  all  of  the  dams  were  out 
of  water.  More  or  less  repair  was  put  on  all  of  them,  but  very  heavy 
work  was  done  on  dams  1,  2,  4,  5,  and-  8.  All  such  structures  on  the 
Muskingum  Biver  are  built  with  steps,  though  without  any  regularity 
as  to  height  or  down-stream  slope.  Wherever  circumstances  permitted, 
I  have  replaced  these  steps  by  slopes  of  1  on  3  or  4,  with  a  10-foot  hori- 
zontal step  at  the  foot  of  the  slope.  The  effect  of  such  construction 
has  been  to  get  rid  of  the  shock  of  ice,  and  to  cause  a  deposit  at  the 
foot  of  the  dam,  the  deep  scour  that  forms  below  all  dams  being  pushed 
so  far  from  the  foot  of  the  dam  as  not  to  endanger  its  stability.  The 
experience  of  last  year  has  fully  demonstrated  the  great  advantage  of 
this  form  of  dam. 

Lock  Xo.  9  was  in  imminent  danger  of  falling  down ;  the  walls  were 
thoroughly  repaired  with  concrete,  the  lock-gates  were  rehung,  slide- 


<u>       -».*«.« 
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valves  placed  in  the  lower  gate,  both  miter  sills  were  rebuilt,  and  two 
mod-slaices  were  placed  behind  each  gate.  These  mad-sluices  are  a 
new  device,  specially  designed  to  obviate  the  nuisance  of  mud  behind 
lock-gates,  which  has  been  a  fruitful  source  of  trouble  on  this  river. 

A  dredge-boat,  specially  designed  for  service  on  the  Muskingum,  is 
nearly  completed. 

As  the  Ohio  River  funds  were  low,  by  authority  of  the  Oh*ief  of  Engi- 
neers, the  Ohio  River  dredges  were  transferred  to  the  Muskingum, 
where  they  did  most  excellent  service,  which  is^reported  in  detail  by 
Liedtenant  Beach  and  Mr.  Carpenter. 

They  dredged  out  the  upper  and  lower  entrances  to  Lock  No.  2  (De- 
void), the  lower  entrance  to  Lock  No.  3  (Lowell),  the  upper  and  lower 
entrances  to  Lock  No.  8  (Stockport),  and  the  heads  of  the  canals  at  Low- 
ell, Beverly,  and  McConnellsville.  They  dug  channels  through  Bear 
Creek  Bar,  the  bar  below  Lock  No.  5,  Stone's  Ripple,  and  Blue  Rock 
Bar,  and  wholly  removed  Stump  Island,  a  most  dangerous  obstruction 
in  midriver.  They  also  took  out  a  number  of  snags,  old  piles,  and 
pieces  of  broken  dam.  River  men  state  that  navigat  ion  would  have 
been  stopped  in  April,  but  for  this  work  of  the  dredges. 

In  accordance  with  orders  from  the  Secretary  of  War  a  special  report 
on  the  Muskingum  River  was  made,  dated  December  24, 1877.  I  would 
refer  to  that  report  for  many  details  that  need  not  be  reported  here. 

The  special  work  most  needed  at  present  on  the  Muskingum  River  is 
the  repair  of  the  locks  at  Stockport  (No.  6) ;  the  construction  of  a  new 
lock  at  Taylorsville  (No.  9),  and  the  abandonment  of  the  Taylorsville 
Oanal;  the  suppression  of  one  chamber  in  the  combined  lock  at  Zaues- 
viDe  (No.  10),  and  the  construction  of  a  new  lock  and  dam  at  Symmes 
Creek  (No.  11),  so  as  to  restore  the  Muskingum  River  navigation  with 
the  Ohio  Canal  at  Dresden,  and  thus  re-open  the  through  water-line  to 
Lake  Erie  at  Cleveland. 

There  being  no  line  of  levels  on  the  Muskingum  River,  and  no  means 

of  verifying  the  heights  of  the  various  miter-sills,  a  leveling  party  has 

been  employed  to  go  over  the  river  and  secure  these  indispensable  data. 

The  detailed  expenditures  during  the  past  fiscal  year  have  been  as 

follows: 


J^<^iUd  ttaiement  of  erpenses  incurred  for  operating  and  maintaining  the  locks  and  dam$ 
on  the  Muskingum  River  for  the  Ascal  year  ending  June  30,  16S^.  General  adnuni$' 
tr^ion. 


UoBth. 


i«l7 

^vptember 
gctobftr... 

^h   ... 


55?: 


JoAe 


SaUriea. 


I 

o 


it  a 

-T  *  ® 

C  ».  Q 


»•  •  •  j 


$210. 00, 
485.  57! 
370.00 
392. 09 
375.00 
255.00 
488.34, 
671.67! 
365.00; 
330.  00! 
330.00^ 
305.00 


$540. 
MO 
540 
49J. 
540. 
540. 
540. 
535. 
5.35. 
549. 
555 
555. 


00 
00 

ooi 

33i 
OOl 
00' 

ooi 
oo| 

00 
00 
O't 
OJ 


of 

t 

3 


Plant. 


8 


1342.18 

75.00' 

115. 60 

181.  60 

3.40 

158.  20! 

10.  40] 

3.10 

7l.25| 

338.  02 

815.  75 

241.10 


'3 


1134.42 

147.  Oil 

1.  370. 03> 

773.37, 

120.  .33 

8.  50 

39.  35| 

284.  32 

10.  UO 

9.  547.  54 

1, 654.  05 

3.  570.  f  8 


$83  96 
147.23 
141.38 

63.  92. 
125.  61 

22.  95 
7.85. 

'15.' 05 
14. 14! 
3 1.. 39' 

279. 


ilO, 


$18.50 
76.00 

••••••• 


14.00 

■  «  •  •  •  • 

5.00 


•5 

3 
OQ 


$721 


847*.  74 
10.07 


1. 


7.60 

245.  u5 

OU.  (•<» 

35.  05 

15t).2l 


Total...  '4,567.67  6,461. 


33.1.  SJ5.  60. 17,  639. 80^  933.03   112.00   1.9(30.93 


i 

s 


70.  05 
19.05 
44.47 
19 J.  31 
116.  69 
22.  84 
36.  25 
19.  20i 
2n.  80 
52.  24 
9.  OHl 
25.71| 


a 
o 

u 
O 

a 

09 

Q 
g 


$9. 00^ 

*i.*5«V 

2.  60 

.50 

..% 

3.35 


.50 

I 

t  ■  •  • 

70 
v»0 


1. 

4. 


8 
ei 

'Z 
£ 

i 


TotaL 


1164 
210 
252 
212 
191. 
22<t. 

128 
412 
173. 00 
101.681 


23 

13 

78: 
ciO 
70 
64 
53 
55| 
41 


$1,561.65 
1.6. '4.^9 
2.  835.  76 

2.  )-0.">.  02 
1,  5.-.8.  30 
1,  234.  63 
I,  279.  07 
1.5J9 
1.  O^A 

12,  O'l 

3,  0  m 


U 

06 
94 
76 


"o,"c.ri.*o^ 


638.  bUi  2  i.  67 >  %  'il4.  'i^  i'^ ,  t>\^.  %\ 

\  \  \ 
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United  States  dredges  Ohio  and  Oswego, 


HodUl 


Salaries. 


Norember , 
December. . 
January ... 
February . . 

ICaroh 

April 

May 

dano 

Total 


$345.00 

1, 203. 83 

],  170. 60 

1,172.77 

972.45 

1, 159. 60 

1, 176. 50 

757.32 


£qaip< 
ment. 


7, 95a  07 


$29a50 


47.45 
82.50 


87a  45 


Sappliea.       Repairs. 


$22.65 
25.11 
43.56 


58.05 
r  42 
&00 

80.21 


242.00 


$781.80 


148.92 
79.22 


53.25 


1.063.19 


Hire  of 
tow-boat. 


$320.00 
1, 080.  OO 
1.040.00 
765.00 
780.00 
750.00 
840.00 
300.00 


Tol 


a. 

1.1 
1,1 
1. 

2, 
1. 


5. 875. 00  I      15, 


Steamer  Vega. 


Month. 

Salaries. 

Equip, 
ment. 

Supplies. 

Repairs. 

T< 

jniv 

$28a07 
315. 05 
312.90 
301.00 
296.50 
272  45 
CO.  00 
60.00 

naoi 

325.50 
354.00 
362. 75 

$33  12 
38.39 
72.47 
20.45 
46.05 

^$49.68 
53.18 
23.78 
17.48 
33.50 
39.89 
.25 

$11.70 

20.60 

20.01 

4a  11 

1.20 

18a  55 

17L42 

274.98 

115.91 

4.05 

10.05 

1.32 

« 

V  «» J  ..««.•.«••.•..•••••••«•••.«••••«■••.•.•••••••.. 

Sentem  her  .......■.■.«.••.......*>........■>••>.... 

October  ............................................ 

November ......................................... 

December  ......................................... 

Jannftrv     ..•*  .*«•»»..*•.••.••.•••••••• •••..••••••• 

Febraarv...... .................................... 

45.75 
46.41 
25.81 

^arch...... ....................................... 

14.77 
19.38 
15.82 

April 

May   

June  .............................................. 

4.25 

Total......  ,...„,.,.T-  -^..-» T 

3, 12a  23 

332.70 

267.73 

865.99 

4, 

■1 

Repairs  of  looks  and  dams. 


No.  l.-MARIBTTA  AND  HARMAR. 


July 

August — 
September. 
October.... 
Noveml>er 
December  . 
January  . . . 

March 

April 

May 

Jane 


Total. 


Month. 


Labor. 

Material. 

Boat-hire. 

To 

$601.87 

329.  74 

2, 173. 63 

1,771.46 

33.22 

$23.63 

24a  46 

3,  766. 01 

2,  585. 13 

729.27 

1, 358. 87 

a  50 

$4.25 
.70 

iao5 

4a  61 

4,; 

95.73 

1 .. 

269. 26 

12.46 

7a  34 

149.  43 

1, 132.  21 

513.25 

( 

1, 120.  46 

2.; 

6,  921.  02 

10, 079.  i5 

69.61 

17.* 

No.  2.-DEV0L'S. 


July 

August.... 
September. 
October.... 
November . 
December  , 
February . . 

Aiuil 

May 

June 


Total 


1,  019.  83 

2,  747. 76 
2, 193.  57 
2,  153.  06 

664.89 


2.18 
4.06 


a  "85.  35 


121. 72 

601.  07 

8.  779. 12 

399.  42 

1,  433. 40 

1,  084.  23 


87.  05 

166.03 

1,  257.  70 


14,  529. 76 


lia75 

122.50 

75.00 

23.25 

219.25 


556.75 


1, 
3, 

2, 
2, 
1. 


t 


23, 
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Repairs  of  locks  and  dams — Continued. 
No.  3.— LOWELL. 


Month. 


Jttly 

AogOBt... 

September 
October... - 
Xoveniber 
December  . 
Janaary  . . . 
Febmary.. 
Mareh..... 

ipril 

May 

Jane 

Total 


Labor. 


1102. 35 

68.50 

770.26 

8^9.29 

271.43 

17.24 

.40 

19.80 

65.68 

24.60 

37.08 

5.88 


2, 292. 51 


Material. 


$7.35 

3.15 

29.06 

1, 220. 79 

1. 123. 85 

1.08 


8.70 

16.60 

125.77 

2,536.35 


Boat-hire. 


$240.00 


24a  00 


Total. 


$349. 70 

91.65 

709. 32 

2,110.08 

1,  395. 28 

ia32 

.40 

19.80 

69.68 

83.30 

53.68 

181. 65 


5,068.86 


No.  4.-BEVERLT. 


July 

August 

September , 
<>ttober.... 
November . 
IWraber., 
January  . . . 
Ftbnury . , 
^fril...... 

May 

Jan« 

Total 


1. 
2, 


113.90 
145.90 
303.30 
103.09 
736.  51 
24  J.  (57 
424.20 
14.04 
2S2.  22 
526.  41 
707. 62 


6,  660.  52 


257.  24 


706.90 
669.99 

1,  549.  87 

2,  513.  55 


469. 53 

91.27 

3.  507.  66 


9,  766.  01 


10.66 


2.22 
30.27 


43.15 


371. 14 

156.66 

1.  010.  20 

1, 775.  90 

4,  316. 65 

2,756.22 

424.  26 

14.  (>4 

751.75 

617.68 

4,  275. 28 


16,  469. 68 


No.  5.— LUKE  CHUTE. 


S^  tober 


timber 


jj-v^Tember 
j-"^ctmber. 

^^y 


Total 


1,  392.  r^o 

1.  586. 06 

2.  281. 10 
3.191.04 

813.  21 


11.06 


9,  275. 02 


l.;>15.03 
1,868.96 
2.  085.  21 
4,  262.  95 
2,  276.  84 
2, 140.  68 
189. 42 


249.06 

1,  H80.  55 


17,  080.  70 


504.00 

160.00 

3.50 

&50 

7.50 


683.50 


3. 111.:^ 
3.015.02 

6.  269.  81 

7,  462.  49 
3, 097.  55 
2, 140.  08 

189.  42 

11.06 

249.  06 

1.  886.  55 

27, 039.  22 


No.  6.-ST0CKP0RT. 


*^y , 

jg^tlgOSt.... 

^^^ptember. 

^^^tober 

^p  •ovember , 
^j^nuary  ... 

^^-Pril...... 


Total 


14.00 


312.44 

408.  49 

116.30 

12.00 

15.58 

33.60 


972.41 


.20 

25.  98 

389.69 

832.  84 


1,  248. 71 


14. 

00 

, 

•JO 

338. 

42 

858. 

18 

949. 

14 

12. 

00 

15. 

58 

33. 

60 

2, 221. 12 
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Hepaira  of  locks  and  dams — Continued. 
No.  7— McCONNELSVILLE. 


Month. 


July 

August 

September 

October 

November 

December 

January 

February 

Marc  b * 

April 

May 

June 

Total 


Labor. 


$53.04 
133.20 

1,36a  95 
729. 69 
677.46 
127.98 
305.39 
14.46 
174.68 
481. 40 
842.76 

1, 037. 37 


6,946.28 


Material 


Boat-hire. 


11.24 

3.04 

110.09 

864.70 

1, 235. 37 

452.39 


.45 


5.10 
12.27 


2.684.65 


110.00 


10.00 


No.  8.~BAGLEP0RT. 


TotaL 


$54.28 

136. 24 

1. 479.  04 

1,  594.  39 

1.922.83 

580.37 

305. 39 

14.91 

174.58 

486.50 

855.03 

1. 037.  37 


6,640.93 


August.... 
September. 
October.... 
November . 
December  . 
January  . . . 
February . . 

March 

April 

May.; 


Total. 


82.00 

702. 12 

1,712.04 

671. 87 


8.08 
100.88 


2.10 
20.40 


8,143.99 


477.86 
2, 613. 46 
2,691,77 

106.69 


.75 


5,890.63 


38.75 
72.00 
65.00 


165.75 


No.  9.— TATLORSVILLE. 


July 

August 

September. 
October.... 
November. 
December . 
January... 

March 

April 

May 

June 


Total. 


284.93 

535. 23 

238.56 

1,645.16 

2, 633. 20 

883.74 

85.50 

23.28 

29.46 

1&15 


6,377.21 


406. 63 

584.35 

368.06 

1, 019. 37 

2. 058. 22 

2, 163. 41 


200.92 
4176 
83.00 

62a  85 


7,657.66 


172.84 


172.84 


No.  10.-ZANESV1LLE. 


Jaly 

August 

September. . 

October 

November . . 
December  .. 

March 

April 

May 

June 

Totals 


67.52 

382.65 

441.25 

27.34 

194.52 

209.26 

53.37 

90.44 

80.94 

134.79 


1,682.08 


80.35 

427.30 

1. 251. 85 

103.90 

1.83 

.86 

1.00 


a38 
.38 


1,874.85 


32.00 

l,2ia73 

4,r«7.50 

3.318  14 

106.69 

3.08 

100.68 

2.10 
20.40 


9,200.27 


091.56 
1.119.58 

T79.46 

2,664.53 

4.  691.  42 

3,  047. 15 

85.50 

224.  2t> 
74.21 

101.15 

e2a8> 


14. 107. 6] 


8,65a 


Summaty, 


General  adminiatiation $36,546.81 

United  States  dredges  OhU  and  Ot- 

toego 15, 5ia  71 

Steamer  Vega 4,692.65 

Lock  and  dam~ 

No.  1 17,070.48 

Xo.  2 23.87L8C 

Ko.3 5,0<)8.86  , 

Xo.  4 16.400.fta  W 


Lock  and  dun- 
No.  5 

No.  6 

No.  7 

No.8 

No.  9 

No.  10 


$27,039. 
2,23L 
a  640. 
9,100— 
14, 107_ 
3,556^ 


To\.^\  eT\)ense8  incurred 183, 963. 
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Eitimatefor  18d8-'69. 


SepAirof— 

Dam  No.  1 

DainNA.2 $5,200 

Lock  No.  2 600 


DamNaS 2,500 

Lock  No.  8 7,786 


DamNo.4 18.600 

AbatmentNa4 7,609 

Lock  No.  4 6,000 


D«idNo.5 1,000 

Lock  No.  6 4,650 


I)amNo.6 600 

LockNo.  6 21,000 


DainNo.7 2,600 

LockNo.  7 8,300 


$5,000 

5,800 

10,286 

82,200 

5,650 

21,600 

5,800 

Repair  of — 

DamNo.8 $5,020 

"     ■  No.  8 50,850 


Dam  No.  0 

DamNclO 600 

Head  of  Canal  No.  10 888 

Look  No.  10 8.800 


Salaries  of  lock>keepen . . . 

Steamboat  Ttga 

Dredging 

Clerks  and  dranghtsman . . 
Rents,  f  ael,  gas,  and  water 

Sanreys 

Contingencies 


$56,-270 
1,000 


4,788 
6.660 
4,500 
10,000 
4,740 
420 
1,200 
5,000 


Total 180.023 


The  cost  of  maintaining  these  locks  and  dams  is  borne  by  the  indefl- 
mte  appropriation  for  ^<  operating  and  care  of  canals,"  etc,  and  the  fol- 
lowing money  statment  refers  only  to  the  specific  appropriation  for  <*  im- 
proving Muskingum  Biver,  Ohio." 

Money  statement, 

jQly  1, 1887,  amoant  available $4,896.92 

J<^y  li  1888,  amoant  expended  during  fiscal  year,  exclosiye  of  liabilities 
outstanding  July  1,  1887 4,896.92 


^^aotofproposaUfor  dimension  $tane  far  Muskingum  Biver,  OhiOj  opened  April  2, 1888. 


Va 


Bidden. 


]B.  H.  Ayert 

^.  B.  Townsend  it  Co 

Blake  d&  Gormley 

Williams  &  Touts 

«.  B.  Henderson  &Son 

»  o«eph  Garrett  snd  Oliver  Dempster. 

jQsiAh  T.  Hart 

Qenry  £ibs 


Per  onbic 

Aggre. 

yard. 

gate. 

12.60 

#2,890 

2.98 

2,980 

2.99 

2,990 

9.25 

8,250 

8.88 

8,830 

4.16 

4,150 

4.40 

4.400 

4.50 

4,600 

Bemarks. 


Slightly  InformaL 
Do. 


Do. 


^«  contract  was  awarded  to  £.  M.  Ayers,  and  was  executed  April  12, 1888. 
^^'  of  proposals  for  gate  anchorages  for  Jiiuskingum  Biver,  OhiOy  opened  April  2, 


lr« 


Bidders. 


2^  Griffith  A  Wedge  Company 

Qaeen  City  Bridge  and  Ste4m-forging  Company 

The  L.  SchrSiber  &  Sons  Company 

The  King  Iron  Bridge  and  Manafaotniing  Company 

Chester  B.  Albree ^ 

Sharron  Boiler  Works,  Limited 

Chailea  Barnes 


Per  set 

Aggre- 
gate. 

$48.00 

•1,824 

49.00 

1,868 

59.00 

2.242 

69.60 

2,261 

63.00 

2.394 

65.00 

8,470 

73.50 

2,793 

Remarks. 


Slightly  informal. 


Do. 
Do. 


.Ilie  contract  was  awarded  to  the  Griffith  A  Wedge  Company  and  was  executed 

^M12,1888. 


1 


•"1  J^itne* 


JL*  A.  &  O 


*  Slightly  informal. 

The  contract  for  Portland  cement  was  awarded  to  Joha 
cnted  April  24,  1888. 

The  contract  for  natnral  cement  was  awarded  to  James 
April  12,  1888. 

Abstract  of  proposals  for  hoisting  engines  for  Muskingum 


No. 


1 
2 

3 

4 
5 
6 
7 
8 
9 

10 

U 
12 
13 
14 


Bidden. 


W.  F.  Kobortaon  &Co 

Earmer    Foundry  and    Machine 

Company. 

C  h  arles  Ba  rnes 

The  Griffith  Sc  Wedge  Company. .. 

J.  S.  Handy 

Yolcanlron  Works 

G.  S.  Wonner  &Son8 

Wm.  Chisholm  &,  Sons 

Wood  Eogine  and  Machine  Com> 

pany. 

S.  C.  Foraaith  Machiue  Company  .. 

ThoB.  Carlin 's  Sons 

Edward  Kendall  &  Sons 

Copeland  d&Bacon 

Jamea  W.  Soper 


Engine  No.  1. 


New. 


$500.00 
550.00 

554.50 
555.00 
575.00 
580.00 
600.00 
600.00 
6U0.00 

625.00 
700.00 
630. 00 
650.00 
685.00 


Second- 
hand. 


£ngin4 
No.  2. 


New. 


$1,000.00 


$600.00 


1, 266. 25 
1, 050. 00 
1, 050. 00 
1, 190. 00 
1,225.00 
1, 200. 00 
950.00 

1,125.00 
1, 375. 00 
1, 100. 00 
1,350.00 
1,295.00 


The  contract  for  Engines  No.  1  and  No.  2  was  awarded  to  1 
pany,  and  was  execnted  April  24,  1888. 

The  contract  for  Engine  No.  3  was  awarded  to  G.  S.  Wor 
cnted  April  30,  1888. 

Ai§traot  of  propoMU  for  furmthing  iron  drift-holtt  for  Mu$l 

2,  1888.  ...,„ 
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AUiract  of  proposals  for  furnishing  timber  for  Muskingum  River^  opened  April  2, 1888. 


Ko. 


Bidden. 


Joshoft  R.  Xing. 

JobD  F.Eiog, 

Irish  St  Warner  ■ 

Havs  Broa.  Sc  Woodmif .. 
J.R.Gorby 

Marietta  Chair  Companj. 

S.  H.  Stinchcomb 

Patterson,  Bargee  ^  Co .. 
W.H.  Taylor 


Amount 
bid  for. 


All  .-i 

do 

.do 

One-half.. 

AU 

.do 

.do 

One'half .. 


Per 

thousand. 


#19. 00 
20.00 
21.23 
21.50 
21.50 
17.00 
24.00 
21.75 
22.00 
27.00 


Aggregate. 


$0,600 
10.000 
10, 615 
10,760 
5,375 

10,873 

10, 875 

11,450 

6.750 


Remarks. 


InformaL 
Slightly  InformaL 
C  Hndr  IH  feet, 
}  Over  16  feet. 
Slightly  informal 

Do. 
InformaL 


The  contract  was  awarded  to  Joshaa  R.  King,  and  was  ezeoated  April  1%  IUSS, 

RBPORT  or  LIBUTBNAJTT  L.   H.   B8A0H,   CORPS  OF  BNOINBBRS. 

Oq  JqIj  1, 1887.  the  river  had  been  in  charge  of  the  United  States  less  than  three 
months,  during  which  time  hi^h  water  had  prevented  nearly  all  works  of  repair,  aud 
had  permitted  bat  little  examination  to  ascertain  the  true  condition  at  the  varioas 
locks  and  dams.  As  neither  maps  nor  any  papers  showing  details  had  been  received 
from  the  State  of  Ohio,  the  only  information  possessed  was  such  as  coold  be  obtained 
frooi  personal  examination ;  and  even  where  the  exterior  of  the  varioas  structures 
wasTisible  it  renuired  the  experience  of  subsequent  operations  to  showhow  defective 
had  been  the  original  construction,  and  how  fatally  frail  everything  had  become 
thioagh  the  patch-work  and  surface  methods  of  repair  osed  by  the  State  for  the  last 
twenty  years.  Of  the  dams,  I'iO  feet  of  No.  1  had  been  carried  away  by  high  water, 
also  145  feet  of  No.  2,  and  two  pieces  of  No.  5,  one  80  feet  and  the  other  16u  feet,  and 
io  all  these  places  the  water  had  cut  channels  varying  from  15  to  27  feet  in  depth; 
^  feet  of  dam  No.  2,  between  the  break  and  right  abutments,  wns  in  a  most  dau^^er- 
oas coadition,  and  140  feet  of  No.  4,  threatened  also  to  give  away  at  any  moment; 
the  other  dams,  while  not  in  imminent  danger,  were  not  in  condition,  with  the  excep- 
tion of  No.  9,  to  stand  through  the  coming  winter,  and  all  were  in  need  of  urgent 
repairs.  Of  the  locks,  No.  9  appeared  liable  to  collapse,  owiug  to  the  crumbled  and 
disintegrated  condition  of  its  walls,  and  the  others  varied  from  a  similarly  dangerous 
conditiou  to  one  of  safety.  In  all  of  them  the  gates  and  their  anchorages  were  most 
w^eak,  aud  in  many  cases  too  infirm  for  safety ;  the  valves  were  without  exception  so 
imperfect,  through  either  bad  construction  or  wear,  that  the  leakage  past  them  was 
torrential ;  in  many  cases  it  was  so  great  that  the  Government  steamer  could  not  nav- 
igate the  upper  end  of  a  pool  without  having  the  valves  opened  in  the  lock  above  to 
supply  the  water  lost  at  the  lock  below.  The  canals,  through  long  neglect,  were 
choked  with  mud,  while  the  numerous  snags,  combined  with  the  low  water  in  the 
river,  made  navigation  difflcalt  and  dangerous.  Of  materials  there  was  abiolutely 
nothing,  and  the  plant  on  hand,  not  claimed  by  private  parties,  cousisted  of  3  scows, 
6  axes,  and  2  shovels. 

Sarveys  and  examinations,  the  gatherins?  of  tools  and  materials,  and  the  work 
of  reconstruction,  ha<l  to  be  prosecuted  simultaneously,  and  this  left  us  no  time  for 
the  adoption  of  a  definite  plan  to  correct  previous  errors  iu  regard  to  relative  heights 
ofdumsand  miter-sills,  for  the  break  in  No.  1  had  to  be  closed  before  timber  could 
J**chNo.  2,  and  both  this  dam  aud  No.  5  had  to  be  repaired  before  material  could  be 
btonght  to  No.  4.  Miter  sills  could  not  be  changed  without  new  gates,  and  this  un- 
der the  circnmstances  was  impossible;  but  as  far  as  practicable  ail  work  done  was 
with  the  view  of  establishing  a  o-foot  navigable  depth  of  water. 

For  the  improvements  of  the  river  Congress  appropriated  $"iO,000  in  the  river  and 
"^rbor  act  of  August  5,  1886,  and  for  maintenance  and  repair  the  sum  of  $190,000  was 
allotted  toward  the  ^nd  of  July.  The  lateness  of  the  season  at  which  this  latter  fuud 
z^^^  available  prevented  advertising  and  formal  contracts  for  either  materials  or 
wework  itself,  and  everything  was  in  consequence  done  by  hired  labor  with  materials 
porchased  in  open  market  at  the  lowest  prices  that  could  be  obtained. 

The  work  first  undertaken  was  to  repair  the  broken  dams  and  restore  navigation  as 
^^  as  possible;  new  struotures  of  approved  cross  section  were  built  in  each  of  the 
SMJ^  and  across  the  dangerons  places  named  above. 

The  break  in  No.  1  was  repaired  by  building  a  section  of  slope-dam  on  piles  from 
|he  lock  to  the  further  side  of  the  gap.  It  was  well  filled  beneath  with  stone,  and  a 
hQlkhead  placed  along  the  down-stream  row  of  piles  to  prevent  the  rock  from  being 
^tohed  away. 

At  No.  2  the  dam  wasbnllt  in  successive  steps  of  increasing  height  from  top  to  \iotU>m^ 
wit  at  the  other  localities  the  down-stream  race  was  made  a  slope  of  1  on  4,  ntW^i  «k  Vi- 


Bortion  of  saperstraoture  next  tUe  look- wall  was  removed,  m 
ttle  longer  than  the  gan  made  by  the  water.    The  second 
olosed  by  aboot  160  feet  of  slope-dam,  bailt.  as  at  No.  4,  a  pot 
bottom  and  well  tilled  with  stone. 
No.  6  received  a  new  step  of  over  100  feet  in  length. 
At  No.  8,  nuder  former  repairs  by  the  State,  the  crest  uponi 
further  down-stream  than  the  toe  of  the  part  on  the  right.    A 
was  replaced  by  a  slope-dam,  and  the  crest  was  set  back  on 
other  end.    The  previous  irregular  form  caused  a  tramendoo 
of  the  dam,  which  scoured  out  a  hole  37  feet  deep,  reaching 
until  the  whole  structure  began  to  sag  and  settle ;  this  was  ti 
crib- work  on  piles  tilled  underneath  and  in  front  with  large  i 
No.  10  received  a  new  step  of  over  lOU  feet  in  length. ' 
All  the  dams  received  considerable  repairs  in  new  sheeting, 
above  mentioned. 
Owing  to  high  water,  no  repairs  have  yet  been  possible  dnri 
The  repairs  to  the  locks  were  made  mainly  at  Nos.  1,  5,  7,  a 
At  No.  1,  operations  were  begun  in  December  to  remove  tl 
the  land  lock- wall,  into  which  there  was  a  leak  of  such  mag 
terfere  with  locking,  and  to  seriously  threaten  the  wall  it«( 
Ohio  stopped  this  work  early  in  Januarv,  and  it  was  not  pra^ 
tions  until  May,  but  the  work  has  now  been  completed,  the  s 
with  earth,  the  leak  stopped,  and  the  look  made  secure  from  t 
of  the  timber  taken  from  this  old  mill-raoe  is  considerably  m( 
work  done.     Owing  to  other  causes,  however,  the  lock  can  la 
At  No.  5,  advantage  was  taken  of  the  extremely  low  water,  ci 
in  the  dam  at  that  place,  to  put  in  a  new  upper  mtter-sill  and 
ber,  both  of  which  being  entirely  exposed,  the  work  was  doi 

Eumping.  Concrete  was  rammed  down  to  bed-rock  under  t 
etween  them  up  to  the  level  of  the  floor,  rendering  another  le 
before,  impossible.     Several  stones  were  cut  and  placed  in  the 

At  No.  7,  the  unsafe  culvert  connecting  the  land  lock-wal 
mi  old  abandoned  mill-race  was  removed,  and  the  race  tilled  v 
riprapped.  An  immense  leak  had  existed  through  this  wall, 
far  as  possible  by  injection  of  cement.  Half  of  the  tioor  of  t 
was  relaid  with  concrete,  and  the  head  of  the  land- wall  giv 
Crete  wbere  it  had  been  uudernilned  by  the  Inak  before  meutioi 
fouud,  had  beeu  washed  out  of  this  wall,  and  it  has  since  sh< 
ing,  but  how  serious  this  is  remains  to  be  determined. 

No.  9  was  at  the  beginning  of  the  season  in  a  moit  defect 
feet  of  the  lower  miter-sill  was  entirely  trone.  makinir  a  lea 


/J 
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ander  the  miter-ailL    A  slide-valye,  worked  from  the  top  of  the  lock- wall,  closes  the 
upper  end.     This  lock  is  now  the  best  oa  the  river. 

Dariog  the  present  season  gates  have  been  built  for  the  head  of  Beverly  Canal,  bat 
are  not  yet  in  position.    Upper  gates  for  Lock  No.  4  are  in  proces;)  of  construction. 

Of  the  lateral  canals,  that  at  Lowell  has  given  the  most  trouble,  owiug  principally 
to  the  material  washed  in  bva  small  stream  (Cat's  Creek)  emptying  into  the  canal 
Dear  the  npper  end.  It  was  kept  open  as  lon^  as  possible  by  the  use  of  shovels  and 
scrapers,  and  afterwards  by  forcing  a  stern- wheel  steamer  slowly  backward  through 
thecaoal  in  a  strong  current  caused  by  opening  the  mill-sluices,  the  current  carrying 
away  the  mad  stirred  np  by  the  wheel. 

The  canals  at  McConnellsville  and  Zanesville  were  kept  navigable  by  having  men 
with  hoes  stir  up  the  mud  which  was  washe<l  out  by  a  similar  current. 

InXovember,  ldd7,  the  Ohio  River  having  reached  a  stage  anfavorable  for  work 
there,  the  dredges  Ohio  and  Oswego  were  ordered  into  the  Muskingum,  and  continued 
at  work  in  this  stream  antil  the  fore  part  of  June;  dnrius^  this  time  they  cut  away 
the  projecting  banks  immediately  above  and  below  Looks  No.  2, 6,  and  8,  deepened 
the  heads  of  the  canals  at  McConnellsville  and  Beverly,  and  the  Lowell  canal  for  half 
its  length,  cat  out  just  below  Dock  No.  3,  and  made  navigable  channels  throui^h  the 
bars  at  Bear  Creek  below  No.  3,  at  Stone's  Ripple  below  No.  7,  at  Blue  Rock  half-way 
between  Noa.  8  and  9,  and  throut;h  the  bar  of  bowlders  below  No.  5;  all  the  stamps 
of  decayed  piles  were  pulled  out  at  Locks  Nos.  2, 3, 4, 6,  and  d,  and  in  the  Lowell  and 
HcConnellsville  canals ;  several  pieces  of  dam  were  taken  away  and  22d  snags  were 
removed,  not  inclading  the  collection  of  stumps  known  as  Stump  Island,  which  was 
also  removed.  Mr.  Carpenter's  report  annexed  hereto  gives  a  complete  statement  of 
the  work  done. 

A  contract  was  ma^le  with  the  Bncyrus  Foundry  and  Manafactnring  Company  for 
a  ladder-dredge,  which  has  not  yet  been  finished. 

A  surveying  party  was  put  into  the  held  as  early  as  practicable,  and  careful  sur- 
veys made  at  each  of  the  locks  and  dams ;  the  resulting  maps,  together  with  the  daily 
oWrvations  established  at  each  lock,  and  the  line  of  levels  now  being  rnn  from  the 
Coast  Survey  bench-marks  at  Parkersburgh  to  Dresden,  will,  it  is  believed,  give  all 
necessary  information  for  establishing  a  correct  rea^imen  for  the  river. 

An  inj'unction  was  obtained  in  September  from  the  Unite<l  States  district  court  for 
theaoQthern  district  of  Ohio,  restraining  the  Cincinnati  and  Muskingum  Valley  Rail- 
road from  further  encroachments  apon  the  river  at  Zanesville,  as  the  stream  was 
being  injuriously  narrowed. 

The  Zanesville  aud  Ohio  River  Railroad,  through  an  honest  mistake  as  to  owner- 
ship, runs  without  authority  across  Qovernment  land  at  Malta,  but  has  made  no 
effort  to  obtain  the  right  of  way,  although  the  proper  officials  have  been  many  times 
urged  to  do  so. 

The  various  leases  for  laud  and  for  water-power  remain  very  much  in  the  same 
eouditioQ  as  a  year  ago.  The  lease  of  Chase  &  Andrews,  originally  Humphries  & 
HcGrath,  and  the  lease  of  A  P.  Stultz  have  beHii  canceled,  and  the  lease  of  Diroks 
&  Bahlman  authorized  to  be  canceled  on  certain  conditions,  which  have  not  yet 
heeafalfilled  by  the  lessees. 

H6?ocable  licenses  were  granted  for  land  at  Zanesville  to  W.  W.  Miner  on  August 
30,  and  to  Gary  Bros.  d&  Silvey  on  November  30 ;  several  applications  for  licenses  for 
water-power,  and  to  occupy  tracts  of  land,  were  before  the  office,  and  in  the  hands  of 
the  authorities  at  Washington,  but  having  granted  those  above  mentioned  the  Secre- 
tary of  War  doubted  his  authority  to  issue  such  license  without  the  sanction  of  Con- 
STe«a,  aud  declined  to  take  further  action.  Under  these  conditions  all  mills  using 
water  were  allowed  to  continue  under  former  rates,  although  in  some  cases  the  leases 
had  expired;  for  to  close  the  mills  and  cause  their  removal  from  Government  land 
vooldhave  been  too  great  a  hardship,  for  which  there  was  no  necessity.  The  amounts 
derived  from  rents  during  the  past  year  are  given  in  the  table  at  the  end  of  this  report. 

The  store-yard  for  the  river  has  been  established  at  McConnellsville,  where  the 
*4od belonging  to  the  Government  is  of  sufficient  extent  ami  more  conveniently  lo- 
cated for  the  purpose  than  at  any  other  point  on  the  river.  A  portion  of  the  lot  has 
b^Q  fenced  in  and  two  store-bouses  erected.  A  landing  on  the  caual-bank  and  roads 
leading  to  it  have  been  graded,  but  are  not  yet  in  a  permanent  coaditiou.  Much  in- 
convenience and  loss  of  lime  is  experienced  through  lack  of  a  carpenter  and  black- 
smith shop,  as  all  work  of  these  kinds  has,  in  rainy  weather,  to  be  suspended  or  car- 
J^ed  to  private  parties  up-town. 

The  Government  steamer  Vega  was  throughly  repaired  during  the  winter;  it  has 
been  of  great  service  in  towing  and  handling  baffles  and  other  boats  about  the  works, 
bat  has  not  sufficient  power  to  do  all  the  work  which  should  be  done  by  a  general- 
wrvice  boat. 

The  largest  part  of  the  work  done  during  the  present  season  up  to  date  has  been 
the  collection  of  materials  and  the  preparation  of  plant  for  active  operations  when 
^e  water  in  the  river  will  be  at  a  more  favorable  stuire. 
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i 

Lowell 

roa. ...... ...... 

Do 

Co 

a 

BeTorlT..... ........... 

K 

Do 

rin 

K 

Do 

1 

Do 

( 

Do 

C.H.  Stall 
Pierrot  & 

2: 

Btookport 

ZaoM^ille 

Lam 

s 

21 

Qarey  Broa.  it 

Silvey 

600 

1« 

Do 

Drone  is.  C 
Edward  J 

/O  . •. 

6< 

Do 

nhna 

on 

6,100 
750 
600 

2.200 

41 

Do 

Joseph  Shaw. 
Beamont  Sc  PL 

u 

Do 

uikenbnhler 

21 

Do 

Herdman,  Harria  d&Co  . . 

4( 

► 

• 

8 

« 

•s 

i 

1 

1 

2 
8 
3 

4 

4 

4 

4 

4 

0 

10 

10 

10 

10 

10 

10 

Rent  for  aix  montha.    No- 
vember 1. 1887,  to  April  30. 188i 

Looality, 

o5^ 

a 

It 

llaT«f»t-t*r--T»--rT.,-...x,TTxrrT.TT,-r-- 

120  1    #127.27 
..........1 

$47.73 

Do 

DeTora. ........... .... 

••••- 

87  50 

Lowell 

60.  OC 

Do 

125.00 

Beverly 

10 
19 
10 
10 
17 

5.76 
5.76 
4.32 
3.63 
1L59 

44.24 

^0.^.... 

44.24 

Do 

33. 1£ 

Do 

27.87 

Do 

100.91 

fitockoort.. 

125  OO 

ZanAitvillA 

50.  00 

Do 

250.  OO 

Do 

200.  0!J 

Do 

75.  OG 

Do 

V 

125.  <'0 

Do 

200.00 

Land  leaiM. 
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BevooahU  lioenset. 


Locality. 

No.  of 

40 
10 

Licensees. 

Privilege. 

Eent 

per 

annom. 

Bent  payable. 

Rent 
paid. 

$8.67 
83.33 

License    is- 
sued. 

Zaneerille 

W.  W.  Miner 

Use  of  land- 
— do 

$20.00 

Janl 

Ang.30, 1887.* 
Nov.  30, 1887. t 

Do 

Garey  Bros.  Sc  Silvey  - 

80.00 

Mayl,  XoT.l. 

*  From  September  1  to  December  31.    t  From  December  1  to  May  1. 


Changes  during  year. 


Locality. 

^'LH          I^"^«« 

Privilege. 

Date  termi- 
nated. 

Reason-terminated. 

MeCooaeUrille            7     ChAM  Anderson  .. 

Water  power . 
Land 

Canceled  by  Secretary  of 
War  upon  leasee's  appli- 
cation. 
Do. 

ZaneBTiUe 

10     A.P.Stoltz 

10     Wm.  Miner 

Do 

...do 

Jaly30,  1887 
Aug.  3,1887 

Expired. 

Expired ;  not  renewed. 

Do 

10     Edward  Martin .  - . 

....  do 

1 

Bevocable  licenses  to  W.  W.  Minor  and  to  Garey  Bros.  &  Silvey,  Issued  during 
the  year. 

REPORT  OF  MR.   E.  J.   CARPENTER,  ASSISTANT  ENGINEER. 

Mouth  of  Muskingum  Biver. — The  channel  leading  from  the  Ohio  Riyer  to  Lock  No. 
1  was  widened  and  deepened  by  dredging  near  the  shore  on  the  Marietta  side  and  in 
the  eotrance  below  the  lock.  Excavation  made  November  2i-^3,  1887,  2,20^^.6  cubic 
yards;  Jane  8-12,  1888,  2,205  cubic  yards.  Total,  4,485.6  cubic  yards.  There  were 
also  removed  7  snags  weighing  8.4  tons,  and  3  piles. 

Lock  No.  3. — A  mud-bar  obstructing  the  I'^wer  entrance  to  tbis  lock  was  removed, 
and  a  number  of  old  piles  and  pile-stumps  were  pulled  out  of  the  canal  above  the  lock. 
Excavation  made  November  2(>-30,  1887,  2,240.4  cubic  yards.  Number  of  piles  pulled 
oat,  20. 

B(ar  Creek  Bar,  1  mile  below  Lock  No.  3. — This  bar,  which  had  several  times  during 
the  past  season  completely  blocked  navigation,  was  improved  by  cuttiug  a  straight 
channel  clear  through  it/  Excavation  made  November  30  to  December  7,  10,0'i3.7 
cable  yards.    Logs  and  snags  removed  6,  weighing  9  tons. 

Mc  No.  2. — The  work  at  this  point  consisted  in  clearing  out  the  entrance  to  the 
lock  above  and  below,  and  in  removing  from  the  channel  the  obstructions  which  tilled 
it  for  nearly  half  a  mile  on  the  left  below  the  lock.  The  projectiug-banks  were  also 
cat  off  as  much  as  was  necessary  to  make  an  easy  entrance  to  the  lock.  Excavation 
Jnade:  Above  lock,  December  &-15,  5,355  cubic  yards;  2  old  lock-gates,  24  tons;  14 
•Dagsand  logs  weighing  13.7  tons;  below  lock,  December  8-19,  3,088.9  cubic  yards; 
134 logs,  snags,  etc.,  165.4 tons;  1  rock,  24  tons;  1  old  lock-gate,  etc.,  12  tons,  and  1 
wciion  of  crib-dam,  12  by  30  feet. 

Stad  of  Beverly  Canal. — The  shore  above  the  head  of  the  canal  projected  so  far  into 
^hecbannel  that  boats  had  great  diflSculty  in  entering  it,  and  during  high  water  were 
^^^Kwed  to  great  danger  from  the  draft  of  water  over  the  spill -dam.  The  shore- 
point  was  dredged  off,  and  the  head  of  the  canal  was  deepened  down  to  the  guard- 
ptes.  Excavation  made  December  23  to  January  5,  8,857  cubic  yards ;  1  rock  weigh - 
u^g  1.7  tons ;  2  logs  and  stumps,  3.2  tons. 

aead  of  Lowell  Canal, — ^The  upper  end  of  the  canal  was  deepened  by  dredging  ont 
the  deposit  of  mud  which  caused  so  much  trouble  during  the  preceding  season,  and 
the  upper  end  of  the  canal  was  enlarged  and  straightened.  Excavation  made  Jan- 
Mry6  to  February  23,  37,340.9  cubic  yards;  June  6,  12  pile-stumps  were  pulled  out. 

5«f  helow  Dam  No.  5. — The  work  at  this  point  consisted  in  removing  a  bowlder  bar 
ud  straightening  and  deepening  the  channel  for  a  quarter  of  a  mile  below  the  lock. 
£xcavation  made  February  29  to  March  26,  rock  and  bowlders,  5,539  cubic  yards ; 
iraTel  and  bowlders,  8,432  cubic  yards;  5  large  rocks,  16.4  tons ;  14  logs  and  snags,  26.1 
^s.    June  4-5,  5  snags,  28  tons. 

Dam  No.  6.— A  channel  was  out  through  the  bar  on  the  left  below  lAielociVL  lot  «k 


is  m  the  channel  near  the  look  were  removed.    £z< 
aBovelook ;  mad,  1,669  cnbic  yards;  obstxQctions  removed, 
aam  ;  11  Bnags,  16.8  tons;  and  1  rock,  4.5  tons. 

Blue  Bock  Bar^  4  miles  alMfve  Eagleport, — A  straight  cat 
through  this  bar,  which  was  freqaentlv  impassable  to  empti 
vions  season.    Excavation  made  Ma^  16-22|  gravel,  2,728  cul 

McConneltviUe  Canal.— The  old  piles  at  the  head  of  this 
entrance  deepened  as  far  down  as  the  spoil  conld  be  banked/ 
the. canal  for  the  proposed  store-yard  landing.    Excavation' 
23-25,  mud,  3,318  cubic  yards;  44  piles,  2  wrecks  of  boats,  and 

Point  4  miles  heUno  Lock  Xo.  7. — Mav  26, 2  snags,  6.8  tons. 

Silver  Seels  Bipple,  one-half  mile  helow  Stockport — ^June  1,  sec 
15  feet  by  16  feet. 

Stump  Island f  1  mile  above  Luke  Chute, — ^This  was  a  bar  hav 
submerged  stumps,  forming  most  dangeroas  obstructions.  E: 
1-4,  mud,  765  cabio  yards,  and  37  stumps. 

Olney's  Bun, — One  snag,  1.5  tons. 

Dana^s  /slaiui.— One  snas^,  1  ton. 

Gravel  Bank,  ome-halfmue  below  Dam  No.  3. — One  snag,  13.5 1 
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1698  EEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Time  At  works 
Dredf^g  ••••• 

BemoTlng   muLgt,  rooks,  mid  other  ob- 
ttruotioM  ••••••  ..M.. ••••••••• 


MITSKINQUM  RIVBR  DREDQINO,   1687-^88. 

ThM. 

Deje. 

IM 
18 


IM 


Time  loots 

Traveling  

High  water,  ioe,  etc 


Da 


Aecidenta  and  laying  up  fleet. 
Bnndaya  and  houdaya 


Total  number  of  daya. 


Work. 


Xzoavatlon  per  day  of  work. .  .oak.  jrda. .     1, 488 

Total  exoaTation oo....  160,084 

88  large  rooks  remored lonsweigbt..       8&8 

M8  logs  and  snagi  remorod oo.... 


88&8 

CkfL 


11  seotions  of  old  orlb-dams  rsBorod. 

3  wrecks  remoTod. 

8  old  lock-gates  remoTod. 

158  piles  pulled  ont,  remorod. 


Iqntpmentt 

Per  day  in  commtsrion $L88 

Per  day  of  work 8.  OS 

Total I878.4S 

Towing: 

Per  day  in  eommission 88.78 

Per  day  of  work 47.88 

Total 8^876.00 

Bopairs: 

Per  day  in  oommissioB 8. 88 

Per  day  of  work 10.52 

Toua -^ 1,806.18 


Salaries: 

Per  day  in  oommtsrion $88.89 

Per  day  of  work 84.18 

Total 87,898 

Total  expenses; 

Per  day  in  commission 78. 06 

Per  day  of  work 12&il8 


Total 16, 611 


Co$t  of  vark,  including  all  expeMe$. 


Dredging #18,284.28 

BemoTing  rooka,  logs,  and  other  ob- 
stractions , 8,252.43 


Per  onbio  yard  of  exooTalloii $8. 

Per  day  in  commissim ••.••    78. 

Per  day  of  work 188. 


Commorof  of  Mu$kingum  Biter  during  part  ofJUoal  year  ending  June  30,  1888. 


LoekKo.L 

Look  No.  8. 

Honth. 

Steam- 

bOMfcS. 

Barges. 

Kis- 
oella- 
neoua. 

Total. 

No.  of 
lock- 
ages. 

Steam- 
boats. 

Barges. 

Kia- 
oella- 
neooa. 

TotaL 

Ko. 
loo 
age 

liaroh 

67 
68 
63 
42 

IB 
10 
14 
28 

1 

50 
82 
22 

86 
118 
108 

83 

86 
111 
109 

92 

110 
74 
87 
61 

18 
44 

17 
16 

i 
21 
18 
10 

188 

138 

117 

87 

April 

Kay 

jTune... ........... 

Total 

180 

71 

105 

406 
8. 

888 

882 

86 

48 

476 

LookNa 

LookKo. 

4. 

Kerch 

106 

113 

77 

68 

14 
16 
22 
11 

8 

7 
4 
2 

128 

136 

108 

76 

123 

135 

108 

75 

58 

78 
68 

60 

6 

7 
18 
18 

1 
8 
8 

8 

68 
88 

84 
80 

April 

KSy.:;:.:;!!:.:!: 

June ....... .a.... . 

Total 

858 

68 

16 

488 

436 

257 

44 

9 

810 

LookKa 

6. 

V 

I 

AokKo. 

C 

Kerch 

65 

62 
66 

61 

7 
10 
14 
16 

8 
1 
1 
8 

64 

73 
81 
80 

62 

71 

72 

.      71 

62 
65 
61 
60 

1 

18 
17 
18 

•" 

8 

6 

n 

83 

81 
78 

Kay 

Judo....  ••«•••.... 

. 

Total 

844 

47 

7 

298 

\ 

876 

238 

\ 

44 

IS 

895 

I 

^ 
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(kfmm$r9»  of  Muikingum  Bivtr,  die.— Continued. 


Look  Vol  r. 

LookKo.9. 

***CB .,»««»  •••••> 

87 
•1 
64 

6S 

4 

a 

13 

1 

4 
I 
6 

as 

m 

ISl 
79 

69 

104 

74 

109 
119 
116 
lU 

19 
10 

90 
17 

9* 

6 

119 
131 
155 
184 

119 
118 
149 

joM..r.!r."iii!i 

121 

Total 

944 

tt 

19 

991 

IL 

997 

446 

79 

16 

639 

900 

Look  Vol 

Look  No.  10. 

llirth 

IM 

iia 

lU 

B 

It 

If 
U 

• 
1 

T 

119 
199 
141 
199 

111 

117 
196 
196 

104 

Ul 
111 
100 

9 

6* 

6 

9 
9 
9 

109 
114 
110 
116 

109 

April 

111 

Ky ..:;;;::. 

114 

111 

ToM 

4tt 

M 

U 

919 

479 

436 

14 

9 

467 

449 

8UMMABT. 


J«kKo.i. 

J^klfo.4. 

}^k  Xo.  6 . 
f^kXo.7. 
J^kNo.8. 
j^kNo.9. 
**tk  Ko.  10 

Total. 


Btoom- 
booto. 


938 
959 
257 
244 
88S 
244 
445 
448 
435 


9,932 


71 
96 

68 
44 
47 
44 
60 
79 
68 
14 


Mlooollft. 


196 

49 

16 

9 

7 

19 

19 

16 

11 

9 


979 


TotaL 


406 
476 
489 

810 
298 
293 

832 
539 
512 
457 


i063 


Kd.of 
lookftgM. 


808 

475 
436 
800 
276 
295 
807 
500 
470 
442 


9,909 


I'bere  was  no  through  navigation  on  the  Moskingam  fh>m  Jalv  1,  1887,  to  the  eqd 
^'  Febraary,  1888,  on  account  of  necessary  repairs  to  locka  and  dama  in  the  sammer 
^^^  antiunn  and  stoppage  by  ioe  in  the  winter. 

^Uikowing  amownt  of  principal  itevM  of  freight  and  ik$  number  of  pauengert  earried 
am  Mu$kingum  Bivor  between  March  1  and  June  30,  18^. 


▲itleleo  tnaipostod. 


._  ^k •• iminbor.. 

-^4tfe do 


^*^ifled  frolffht.... ponndB. 

^'^l !7 Bubelt. 


•rn 


^8« 


do 

,• dosen 

•••••••••«••  oomls . . 

••M. nnmbor.. 

*4« ^, pounds 

~y do.. 


46^600 

280 
9.107,400 
99,400 
4,600 
72,100 
9,490 
636 
138 
199.000 
96,000 


▲rtioles  txmnsportod. 


Iron •..••••. tons. 

Lnmber feet  B.  M. 

Oil ••••••••••..••• barrels. 

Potatoes bushels. 

Salt barrels. 

Sheep •••.•••••••.•• nnmber. 

Slate pounds. 

Straw ...do... 

Wool ^ do  .. 

Wheat bushela, 

PsMengert namber. 


AmooB^ 


90 

1,625,169 

910 

9,440 

1,700 

110 

176,450 

20. 1)00 

81,710 

14,668 

7,746 


spboial  bbpobt  bbgarding  thb  muskingum  biyeb. 

Wab  Depabtment, 
Washington  Cityj  January  18,  1888. 

-The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Rep- 
??^ntative8  a  report  from  the  Chief  of  Engineers  in  regard  to  lli^  ^ua- 
^^gum  Biyer  improvement  in  the  State  of  Ohio. 


ing  in  some  cases  to  reconstraction  of  the  works,  the 
was  directed  to  prepare  an  estimate  of  the  total  amon 
the  works  in  a  proper  condition.    It  appears  from  tl 
that  $268,218,  in  addition  to  the  $190,000  allotted  fo 
will  be  necessary  to  complete  the  work  of  repair  now 

In  order  to  place  this  matter  on  record,  I  submit 
reports,  to  which  attention  is  invited.    The  action 
regard  to  the  works  on  the  Muskingum  is  found  nc 
requirements  of  section  4  river  and  harbor  act  appr 

The  reports  submitted  show  that  the  cost  of  put 
repair  and  operating  them  for  one  year  will  be  $458,^ 
gress  has  made  no  special  provision,  and  which  undei 
be  paid  fix>m  the  indefinite  appropriation  referred  tc 
keeping  in  repair  improvements  to  navigation  own 
States. 

The  Secretary  of  War  having  no  other  funds  unde 
able  for  thispurposCi  has  drawn  on  the  indefinite 
stated ;  but  there  is  some  question  whether  a  work 
ing  in  this  case  to  reconstruction  of  particular  woi 
provided  for  by  special  appropriation. 

William  0, 
8 

The  Spbakbb  of  thb  House  of  Eepbebbnta 


LETTEB  OF  THB  OHIEF  OF  BNGimtf 

Offiob  of  thb  Chief  of  Bvd 

United  Si| 

Sib  :  To  comply  with  your  instructions  of  July  2l| 
be  prepared  for  transmission  to  Congress,  at  an  earlv 
session,  of  the  entire  cost  of  the  complete  repairs  imm 
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Ccmmerce  of  Muikingum  Biver^  die.— Continaed. 


Look  Vol  r. 

LM)kKo.8. 

Miy .,,.- 

87 
•1 
64 

6S 

6 

4 

a 

13 

1 
4 
6 
6 

6S 

66 

191 

79 

68 

66 

104 

74 

106 
119 
116 
lU 

18 
10 

80 
17 

i' 

6 

110 
131 
155 
184 

119 
118 
140 

^lUM ••••w.. 

121 

Total 

944 

66 

19 

999 

6l 

967 

446 

70 

16 

639 

900 

LoekVoL 

Look  No.  10. 

Mmnh 

106 
112 
U5 
lU 

6 

16 

96 
19 

9 
1 

T 

119 
199 

141 
199 

lU 

117 
196 
196 

104 

HI 
111 
100 

9 

6* 

6 

9 
8 
9 

109 
U4 
110 
U6 

106 

April 

111 

iclij 

114 

vBAA.  ■•••••••••••• 

111 

Total 

4tt 

16 

U 

619 

479 

436 

14 

6 

467 

449 

8UMMABT. 


J««k  No.  I . 

f««kNo.4. 
WNo.6. 

f^kNo.8. 

'^k  Ko.  10 

Total. 


StOAIB- 

boato. 


933 
956 

257 
3U 
288 
244 
445 
448 
435 


71 


44 

47 
44 
60 
70 
68 
14 


9,332 


970 


Mlooolla. 


169 

49 

16 

6 

7 

19 

19 

16 

11 

9 


TotaL 


406 
476 
489 

910 
298 
205 
832 
639 
512 
457 


4,063 


Ktf.of 
lookftges. 


808 

475 
436 
800 
278 
295 
807 
500 
479 
442 


9,909 


J^^Te  WM  no  throQgh  naTigation  on  the  Maskingain  fh>m  Jalv  1,  1887,  to  the  eqd 
^^  J^braary,  1888,  on  account  of  necessary  repairs  to  looks  and  dams  in  the  sammer 
and  autumn  and  stoppage  by  ice  in  the  winter. 

Tabu  tl^owing  amount  of  principal  itemi  of  freight  and  ike  number  of  pauengere  earried 

on  Muekingum  River  between  March  1  and  June  30,  1868. 


▲itioleo  traaipoctod. 


S***^ nmnbor.. 

C»ttle.,^  ^^^ do.... 

J**! IT: Cihela.. 

£<»™ ....do.... 

*P dOMD.. 

Flout..,,  1mit«U 

^iP ••••.••••••••••.•. .nmnbor.. 

r!^  "••••....••••••••••••  •••ponnds.. 

"*' do.... 


48^600 

280 

o,m,4oo 

99,400 
4,600 

r2,ioo 

2,490 

636 

188 

180,000 

96,000 


Articloo  tnmsportod. 


Iron •••••.•• • tons 

Lnmber..... ...foetRM 

Oil barreU 

Potatoeo buobeU 

Salt barreU 

Sheep •••..••.•••.. nnmber 

Slat« •..••••••. poanda 

Straw do.. 

Wool ^ do  . 

Wheat baoheU 

Paaaengera namber 


Amount 


90 

1,625,169 

916 

9,440 

1,700 

110 

176,450 

90.  ()00 

91,716 

14.668 

7,746 


bpeoial  bbport  begarding  the  muskingum  riyeb. 

War  Department, 
Washington  0%%  January  18,  1888. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Kep- 
[^ntativeB  a  report  from  the  Ohief  of  Engineers  in  regard  to  the  Mas- 
tinguiQ  Biyer  improvement  in  the  State  of  Ohio. 


A8  it  also  appeared  that  fbifflRr 
ing  in  some  cases  to  reconstraction  of  the  works,  tfa 
was  directed  to  prepare  an  estimate  of  the  total  am 
the  works  in  a  proper  condition.    It  appears  from 
that  $268,218,  in  addition  to  the  $IdO,OUO  allotted 
will  be  necessary  to  complete  the  work  of  repair  nc 

In  order  to  place  this  matter  on  record,  I  sabmi 
reports,  to  which  attention  is  invited«    The  acti< 
regard  to  the  works  on  the  Muskingum  is  found 
requirements  of  section  4  river  and  harbor  act  ap 

The  reports  submitted  show  that  the  cost  of  p 
repair  and  operating  them  for  one  year  will  be  $45 
gress  has  made  no  special  provision,  and  which  und 
be  paid  fix>m  the  indefinite  appropriation  referred 
keeping  in  repair  improvements  to  navigation  o^ 
States. 

The  Secretary  of  War  having  no  other  funds  un( 
able  for  thispurposCi  has  drawn  on  the  indefin 
stated ;  but  there  is  some  question  whether  a  woi 
ing  in  this  case  to  reconstruction  of  particular  ¥ 
provided  for  by  special  appropriation. 

William 

The  Spbakbb  of  thb  House  of  Ebpbebbn:] 


LETTBB  OP  THB  OHIEP  OF  BNGIN 

Offiob  of  thb  Ghibf  op  El 

United  fi 
WoMhingtanj  D.  C.f 

Sib  :  To  comply  with  your  instructions  of  July  i 
be  prepared  for  transmission  to  Congress,  at  an  eai 
ae^sioui  of  the  entire  cost  of  the  complete  repairs  iia 


J^Hadje  Ju»fyl88T.  vnd* 
J'^jDi^u&.  O.J!,  a 


^ 
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iville,  bj  which  the  cost  of  its  maintenaDce  will  be  saved  and 
e  required  for  the  passage  of  boats  greatly  reduced,  a  change 
spears  to  be  jadicioas  and  desirable  in  the  interest  of  navigation. 
e  is  transmitted  herewith  a  map  of  Muskingnm  River  at  Lock 
^m  No.  9,  showing  the  lateral  canal  at  Taylorsville ;  and  also 
^  of  nineteen  photograph  views  of  the  condition  of  several  works 
river  in  July,  1887,  when  the  United  States  assumed  control, 
Mother  set  of  twenty-two  views  of  the  condition  in  September, 
^r^  and  November,  1887,  when  repairs  had  been  partially  made. 
Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 

Brig.  Oen.j  Chief  of  Engineer. 
i^  Wm.  0.  Endioott, 

Secretary  of  War. 


rs!  of  lieutenant-oolonel  william  e.  merrill,  corps  of 
engineers,  of  december  24,.  1887. 

United  States  Engineer  Office, 

Cincinnati^  OhiOy  December  24, 1887.  ^ 

In  accordance  with  your  indorsement  of  July  26,  1887^  on  my 
>f  June  25, 1887,  in  which  I  am  required  to  submit  an  estimate  of 
It  of  completing  the  repairs  of  the  locks  and  dams  on  the  Muskin- 
iver,  which  estimate  I  was  authorized  by  your  letter  of  Septem- 
1.887,  to  postpone  until  December,  I  have  the  honor  to  submit 
lowing. 

ould  be  premised  that  the  intimate  knowledge  of  the  locks  and 
»xi  the  Muskingum  River,  acquired  during  the  present  season  of 
utinued  low  water,  has  enabled  me  to  present  a  much  fuller  and 
ocurafe  estimate  of  the  cost  of  the  necessary  repairs  than  it  would 
een  possible  to  make  at  an  earlier  date,  since  many  serious  de- 
^ve  been  discovered  in  portions  of  the  work  previously  supposed 
^  good  condition.  It  is  believed,  however,  that  our  information 
complete,  and  that  no  unexpected  addition  to  the  sum  herein 
t^  will  be  required.  It  should  be  stated  that  during  the  year 
half  that  elapsed  between  my  examination  of  the  Muskingum 
ind  the  date  upon  which  it  was  transferred  to  the  United  States, 
^te  of  Ohio  did  as  little  work  as  possible  on  the  river,  which  ac- 
for  the  fact  that  navigation  was  stopped  when  the  United  States 
ossession,  two  of  the  dams  being  broken,  and  that  two  other 
occurred  within  a  month  from  this  time. 

LOCK  AND  DAM  XO.   l.~MARIBTTA. 

lock  is  the  worst  that  I  have  ever  seen,  but  it  has  been  in  its 
t  dangerous  condition  for  many  years,  and  it  will  probably  last 
)e  ice-harbor  lock  on  the  other  side  of  the  river  is  completed.  It 
be  a  waste  of  money  to  repair  it. 

t'  the  dam  will  require $18,608 

LOCK  AND  DAM  NO.  2.— DEVOL8. 

ing  repair  of  dam 95,200 

flock 8,250 
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LOCK  AND    DAM  NO.  3.~L0WELL. 

Repair  of  dam |2,500 

Extension  of  rifi[ht  abutment 1,064 

Extension  of  left  abutment 650 

Repair  of  look 13,766 

♦! 

LOCK  A2a>  DAM  NO.  4.— BBVBRLT. 

Repair  of  dam  ^-... 18,600 

ReconBtmction  of  right  abutment 7,609 

Gniding-crib  at  head  of  canal 8,000 

New  guard-gates 1,650 

Repair  of  lock 9,570 


« 


^ 


LOCK  AND  DAM  NO.  S.^LUKB  CHUTB. 

Completing  repair  of  dam 6, 000 

Masonry  abutment 8,500 

Repair  of  lock 4,650 

LOCK  AND  DAM  NO.  6.— STOCKPORT. 

Repair  of  dam *. 600 

Guiding-crib  at  head  of  look 1,550 

Repair  of  lock 44,650 

4 

LOCK  AND  DAM  NO.  7.— M^CONNBLBVILLB. 

Repair  of  dam 5,753 

Guiding-crib  at  head  of  canal 900 

New  guard-gates 1,650 

Repair  of  lock , 35,150 


4 


LOCK  AND  DAM  NO.  8.— XAOLEPOBT. 

Repair  of  dam 11,000 

Masonry  abutment 7,000 

Guiding-cribs  at  lock .'. 8,350 

Rebuilding  of  lock 87,000 

10* 

LOCK  AND  DAM  NO.  9.— TAYLOR8VILLB. 

Repair  of  dam 

LOCK  AND  DAM  NO.   10.— ZANB8VILLX. 

Repair  of  dam 600 

New  guard-gates , 1,650^ 

Wall  at  beaa  of  canal. 888 

Repair  of  locks 7,650 

H 

Total 31 

Funds  now  available 5 

Additional  funds  required 26 

In  regard  to  the  foregoing  estimate  it  is  necessary  to  explain  th 
portion  of  the  walls  of  the  locks  at  Stockport  and  McGonnelsville  n 
be  taken  down  and  rebuilt,  as  the  lime  mortar  with  which  they  ^ 
originally  constructed  has  washed  out,  and  the  walls  are  sprung 
liable  to  fall  down  at  any  moment. 

At  Eagleport  Lock,  which  is  built  on  gravel,  the  foundations  1 
failed  and  the  entire  lock  must  be  rebuilt 

The  reconstruction  of  t\i\a  \ock  is  also  necessary  for  the  additi< 
reason  that,  by  some  mistake,  \l  n?«a  ofi^xi^a^  \i\iili  2  feet  narro 


P^«»*W1 


APPENDIX   BB — BEPOET   OF   LIEU^T.    COL.   MEEBILL.      1703 

than  any  other  lock  on  the  river.  The  great  cost  of  this  work  is  due  to 
Uie  difficulty  and  expense  of  securing  a  reliable  foundation  at  a  place 
where  bed-rock  is  wholly  out  of  reach. 

The  abutments  of  most  of  the  dams  on  the  river  are  built  of  masonry, 
bat  those  at  Lake  Chute  and  at  Eagleport  are  of  crib-work,  and  are  now 
bad]}^  decayed  and  need  immediate  replacement  by  something  durable. 
Several  of  the  existing  masonry  abutments  are  too  short,  and  must  be 
lengthened. 

For  further  details  reference  is  made  to  the  annexed  report  of  Lieut. 
f<ansing  H.  Beach,  Gorps  of  Engineers,  who  is  in  local  charge  of  the 
ftluskingum  River. 

OHANGES  BBCOMMENDED. 

In  the  foregoing  estimate  I  have  limited  myself  to  giving  the  cost  of 
patting  in  condition  the  existing  slackwater  between  Marietta  and 
^anesville,  making  no  mention  of  the  lock  and  dam  at  Symmes  Creek 
(^o.  11),  which  should  be  rebuilt  at  an  eariy  day,  nor  of  certain  very 
desirable  changes  which  would  greatly  increase  the  efficiency  of  the  ex- 
isting slackwater. 

The  Symmes  Creek  Dam,  10  miles  above  Zanesville  and  6  miles  be- 
low Dresden,  is  the  upper  one  of  the  Muskingum  system,  and  it  con- 
Elects  this  system  with  the  Ohio  Canal  at  Dresden.    This  canal  runs 
&om  Portsmouth,  on  the  Ohio  Kiver,  to  Cleveland,  on  Lake  Erie,  and  the 
restoration  of  the  Dresden  connection  with  the  Muskingum  would  give 
A  second  water  line  from  Lake  Erie  to  the  Ohio  Kiver  at  Marietta.    For 
the  present,  however,  I  think  that  the  restoration  of  Lock  and  Dam 
No.  11  should  be  left  out  of  consideration  until  the  river  below  Zanes- 
ville is  put  in  good  order. 

The  greatest  obstruction  to  successful  navigation  on  the  Muskingum 
is  caused  by  the  lateral  canals ;  they  are  expensive  to  keep  up  on  ac- 
count of  the  guard-gates,  the  numerous  draw-bridges,  and  the  necessity 
of  periodical  dredging.    Even  when  in  perfect  condition  they  must  be 
navigated  slowly,  and  it  is  with  difficulty  that  boats  can  pass  each 
other.    There  are  five  lateral  canals  on  this  river,  of  which  four  must 
undoubtedly  be  retained ;  but  the  fifth,  that  at  Taylorsville,  wiiich  is 
the  longest,  the  most  difficult  and  expensive  to  keep  open,  and  the  most 
liable  to  damage  in  times  of  flood,  is  wholly  unnecessary,  and  can  be 
abandoned  by  the  simple  expedient  of  building  a  lock  at  one  end  of 
the  dam.    The  cost  of  maintaining  a  little  more  than  a  mile  of  useless 
^nal  would  thus  be  saved,  and  the  time  required  for  passing  would  be 
appreciably  reduced,  while  the  cost  of  repairing  flood  damages  would 
be  wholly  obviated.    (The  river  has  thrice  carried  away  the  canal  banks 
^^i  necessitated  heavy  expenditures  for  reconstruction.) 

No  vested  interest  would  sufier  from  the  proposed  change,  while  the 
town  of  Duncan's  Falls  would  be  made  accessible  from  below  at  all 
stages  of  water,  and  would  thus  be  a  decided  gainer.  The  cost  of  the 
pewlock,  with  the  necessary  land,  is  estimated  at  $90,000;  the  bottom 
^  rock,  and  there  is  no  difficulty  in  building  a  first-class  lock  at  mod- 
crate  expense. 

At  Zanesville  there  is  a  flight  of  two  locks  to  overcome  a  lift  of  17 
feet  2  inches,  for  which  one  lock  would  suffice,  to  the  great  benetit  of 
navigation.  This  is  a  very  desirable  improvement,  and  I  would  strongly 
^rge  that  it  be  made.    The  estimated  cost  is  $12,00P. 

SUMMARY. 

To  sum  up:  The  cost  of  putting  the  ten  locks  and  datn^  )5^t\\^^\i 
Marietta  and  ZanesvJUe  in  good  condition  will  require^  in  aOLOaWoii  \» 
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what  is  now  ou  hand,  the  sam  of  $268,218.    To  get  rid  of  the  Tajlors- 
ville  Canal  and  of  one  lock-chamber  at  Zanesville  will  cost  $102,000. 

Accompanying  this  report  is  a  map  of  the  Taylors  ville  Canal,  and  two 
sets  of  photographs  (41  in  number)  taken  by  Mr.  E.  J.  Carpenter,  assist- 
ant engineer,  showing  the  condition  of  the  locks  and  dams  soon  after 
the  United  States  took  possession  and  after  the  work  of  repaii  had 
been  partly  completed. 

Bespectfall^'  submitted. 

Wm.  E.  Merrill, 
Ideut  Col,  of  Engineers, 
The  Chief  of  Engineers,  IT.  S.  A. 


REPORT  OF  LIEUTENANT  LANSING  U.  BEACH,  CORPS  OF  ENGINEERS. 

Zanes VILLUS  Ohio,  December  16,  1887. 

Sir:  I  have  to  submit  the  following  estimate  of  work  necessary  to  place  the  Mas- 
kingnm  River  in  proper  navigable  condition,  together  with  an  estimate  for  certain 
improvements  which  should  be  made  in  the  interest  of  navigation,  but  which  are  not 
at  present  urgently  demanded,  althongh  their  necessity  is  a  question  of  very  short 
time. 

The  repairs  demanding  immediate  attention,  and  which  should  be  made  as  soon  as 
possible,  are  at  each  lock  and  dam  as  follows : 

LOCK  AND  DAM  NO.   1. 

This  lock  is  in  a  most  dangerous  condition,  and  appears  hardly  safe  for  the  passage 
of  boats,  but  it  will  be  imposnible  to  remedy  the  defects  without  rebuilding  it  from 
the  foundation,  althongh,  as  it  is  expected  that  the  Marietta  Ice  Harbor  lock  will  be 
completed  before  a  new  one  on  the  site  of  the  present  ruin  would  be  available,  no 
money  is  asked  for  its  reconstruction. 

Repair  of  old  break  in  dam^  160  feet  (|10,198).— This  portion  broke  some  years  ago, 
and  has  never  been  thorooffhly  repaired.  The  State  of  Ohio  built  a  brush  and  stone 
dam  across  the  gap,  but  did  not  put  in  any  permanent  work  ;  the  danger  finally  be> 
came  so  great,  that  in  the  fall  oi  1886,  although  the  Muskingum  River  had  not  yet 
been  transferred  from  the  State  of  Ohio  to  the  United  States,  the  General  Government 
expended  about  $1,400  to  temporarily  strengthen  this  part  on  account  of  the  danger 
to  the  partly  constructed  Marietta  Ice  Harbor.  This  section  shonld  be  placed  in  a 
secure  condition  at  once ;  ana  the  only  feasible  plan  is  to  baild  a  new  dam  for  the 
above  distance. 

Repair  of  dam  ($8,400).— The  part  between  the  new  slope-dam  built,  during  the  sea- 
son of  1887,  and  that  for  which  the  above  estimate  is  made,  is  badly  out  of  repair,  and 
the  most  economical  way  to  place  it  in  proper  condition  is  to  remove  the  present  sneet* 
ing  and  breast- walls,  which  are  thoroughly  decayed,  and  replace  them  by  a  new 
superstructure  similar  to  that  on  either  side.  To  place  sound  timbers  upon  too  weak 
a  substructure,  and  do  no  more  than  to  conceal  the  lack  of  strength,  would  only  be 
following  the  method  used  by  the  State  of  Ohio  in  making  its  repairs,  and  which  is 
mainly  the  cause  of  the  present  condition  of  the  locks  and  dams  on  the  river. 

LOCK  AND  DAM  NO.  2. 

Completing  repair  of  dam^  130/ec(($5,200).— The  work  of  the  past  season  was  carried 
from  the  right  abutment  to  within  1^  feet  of  the  lock-wall ;  and  for  the  proper  pro- 
tection of  the  dam  it  should  be  continued,  so  as  to  replace,  as  soon  as  possible,  the 
present  weak  structure  now  occupying  this  distance.  For  the  reasons  above  stated 
any  less  thorough  repairs  than  those  estimated  as  requiring  the  above  sum  would  be 
poor  economy. 

Repair  of  locJc-walU  (?600).— The  walls  have  become  quite  hollow  through  the  wash- 
ing out  of  the  lime  mortar  with  which  they  were  originally  built,  until  now  the  mill- 
race  adjoining  the  land-wall  tills  and  empties  with  the  lock-chamber  by  the  water 
passing  freely  from  one  side  to  the  other.  The  river-wall  is  in  somewhat  better  con- 
dition. To  repair  both  sides  by  injection  and  replace  a  few  of  ;the  more  disintegrated 
stones  will,  it  is  hoped,  render  the  walls  sufficiently  strong  and  solid. 

i2ej>airo/tiit<«r-«iZZ  ($6,000). —These  sills,  like  most  of  the  others  along  the  river,  are 
insecure  and  leak  very  badly ;  they  should  be  replaced  by  new  work  substantially 
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coDstrncted,  and  shoald  also  be  provided  with  mad-slaioes,  to  prevent  continued  de- 
poeits  of  mad  from  obstructing  the  gates,  as  is  now  the  case.  The  upper  miter-sill  is 
at  present  below  the  level  of  the  lower  pool  and  shoold  be  raised. 

One  pair  of  ntnc  gates  (Sl,650). — Owing  to  the  leaks  that  have  existed  at  every  lock, 
and  the  former  habit  of  starting  to  open  the  gates  before  the  pressure  was  otl'  the 
upper  side,  nearly  every  lock  on  the  river  has  one  or  both  pair  of  gates  so  badly 
twifitedand  distorted,  that  they  are  almost  unserviceable  even  when  not  so  badly  de- 
cayed as  to  make  them  dangerous  from  weakueas,  a9  is  the  case  with  many.  This 
oj)eningof  the  gates  before  the  head  of  water  is  off  the  upper  side  is  at  several  points 
a  necessity  in  spite  of  its  bad  effects,  because  the  leak  through  the  valves  in  the  other 
gatesandpast  the  miter-sill  is  more  than  the  valves  in  the  gates  which  it  is  dcsirecl  to 
open  can  discharge.  At  No.  9  it  was  necessary,  until  recently,  to  leave  a  portion  of  the 
plank  oft*  of  the  upper  gates  in  order  to  fill  the  chamber,  owing  to  the  leak  at  the  lower 
end.  At  No.  4  the  lower  gates  have  to  be  opened  against  a  considerable  head  of 
water,  as  their  valves  can  not  discharge  rapidly  enough  to  remove  the  water  leaking 
in  at  the  upper  end.  This  pulling  and  straining,  combined  with  a  very  faulty  syst^'in 
of  hraciDg  and  an  attempt  to  make  the  gates  last  longer  than  could  reasonably  be 
expected  under  snch  circumstances,  has  rendered  a  pretty  thoroagh  renewal  abso- 
lutely necessary. 

LOCK  AND  DAM  NO.   3. 

/?e/)hir  of  dam  (§2,500). — This  amount  will  bo  required  to  build  a  crib  in  place  of 
about  200  feet  of  the  lowest  aj»ron,  which  has  been  coming  up,  and  which  will  proba- 
bly be  gone  by  next  spring,  and  for  new  sheeting  and  other  timbers  at  some  of  the 
weaker  points  of  the  dam. 

Ertending  left  abutment  of  dam  ($856). — This  abutment,  although  well  constructed, 
is  of  insafiicient  length,  not  extending  down-stream  as  far  as  the  toe  of  the  dam,  and 
there  is  consequently  danger  of  the  waters  washing  around  behind  and  undermining 
it.  An  extension  of  the  present  masonry  wall  about  40  feet  farther  down-stream  will, 
it  is  believed,  afford  due  protection. 

Extending  tight  abutment  of  dam  (^1,064). — The  same  conditions  exist  here  as  at  the 
left  abntment,  and  there  is  the  same  necessity  for  its  extension. 

Repair  of  miter-sill  (;^,000). — The  statement  given  under  the  similar  item  at  Lock' 
^0. ''J  explains  the  conditions  and  necessity  for  this  expenditure.  The  upper  sill  of 
this  lock  will  also  have  to  be  raised. 

One  pair  of  fieiv  gates  ($1,650). — The  reasons  and  necessity  for  this  expenditure  are 
detailed  under  the  corresponding  item  at  No.  2. 

RfhHilding  lower  buttress  of  river-wall  of  lock  ($4,040). — This  buttress  has  become  so 
broken  and  disintegrated  that  the  only  repair  possible  is  to  remove  the  present  stone 
|iid  rebuild  the  wall,  making  use  of  as  much  of  the  old  material  as  possible.  The 
State  of  Ohio  endeavored  to  repair  this  some  years  ago  by  binding  the  stones  together 
*ith  iron  straps,  but  their  only  effcet  will  be  to  cause  the  wall  to  tumble  en  masse  if 
not  promptly  rebuilt. 

.  Kaimg  hck-tcalls  ($2,096). — The  lower  walls  of  the  lock  are  too  low,  and  navigation 
i«  frequently  interrupted  here  when  boats  can  lock  at  all  other  points.  If  raised  a 
*^^  feet,  this  condition  of  affairs  will  be  remedied. 

LOCK  AND  DAM  NO.   4. 

^t'i^airo/cfam  ($18,600). — This  dam  is  the  shortest  upon  the  river,  and  is  conse- 
^Oentiy  subjected  to  the  worst  effects  of  the  water.  It  has  been  ]»ut  in  a  condition 
^^'chit  is  hoped  will  enable  it  to  last  through  the  coming  wiiitt^r,  but  it  siiould  be 
^paired  as  soon  as  the  stage  of  water  will  permit,  and  the  dam  should  be  leni^thened 
*^ut  100  feet  at  the  right  end,  so  that  it  may  reach  the  point  to  which  the  scour  bc- 
''^^  the  right  abutment  has  cut  into  the  bank.  This  lengthening  of  the  dam  will 
^nce  the  fall  in  high  water  and  thus  lessen  the  pressure  on  the  structure.  The 
shortness  of  the  present  dam  has  caused  a  big  eddy  immediately  below  the  abutujent, 
^^^  the  depth  of  water  at  the  edge  of  the  dam  is  2<i  feet. 

Rfhiilding  right  abutment  (§7,609). — The  present  abntment  is  parth'  of  masonry  and 
Partly  of  crib- work,  with  the  two  portions  separated  from  each  other  by  quite  a  gap, 
^ansed  by  the  settling  of  the  crib,  which  is  on  the  down-stream  end.  This  crib-work 
"decidedly  unsafe,  and  should  be  replaced  by  masonry  even  if  the  dam  were  not  ex- 
^pded ;  but  on  account  of  the  great  depth  below  the  abutment,  it  is  believed  thit  it 
^ill  cost  no  more  to  make  this  extension  and  build  a  new  abutment  than  to  try  to  re- 
pair the  present  structure. 

Building  crib  at  head  of  canal  (^2,000). — The  head  of  the  canal  is  so  close  to  the  dam 
^hat  there  is  often  considerable  danger  to  down  boats  from  the  strong  current,  which 
tends  to  sweep  them  past  the  entrance.  The  danger  could  be  in  a  great  measure 
avoided  by  the  construction  of  a  crib  about  100  feet  long  above  the  left  abutment, 


LOCK  AND  DAM  SO,  5. 

Repair  of  dam  (|6,000). — The  portion  between  the  new  I 
mer,  and  the  left  abatment  is  very  weak,  and,  moreover,  I 
file,  which  can  not  but  have  a  very  serious  effect  upon  the 
end  of  the  dam  has  been  built.  Its  present  shape  and  coi 
adding  new  pieces  or  wedges  whenever  the  dam  settled  1 
foundation,  the  profile  thus  created  continually  increasin| 
and  causing  further  Settlement,  until  this  end  of  the  dam  n 
be  called  a  series  of  approximations,  having  no  cohereuc< 
With  a  new  work  of  approved  cross-&ection,  which  would  t 
the  dam  instead  of  causing  a  r»'aotion  at  its  very  edee,  it  ii 
could  be  avoided  in  future,  and  that  the  dam  would  be  in 

Masonry  abutment  on  left  (88,500). — ^The  position  of  the  p: 
trates  the  advantage  that  would  be  derived  from  throwinj 
at  No.  4.  The  dam  was  originally  over  100  feet  shorter  tl 
water  cut  into  the  sand  forming  the  left  bank  the  State 
their  abutment  at  the  same  time  that  their  dam  kept 
masonry  abntment,  built  just  beyond  the  present  timber  c 
right  place,  and,  as  the  dam  would  be  of  proper  length,  t 
danger  at  this  point,  as  the  river  appears  to  have  gained  the 

Repair  of  lower  miter-sill  ($3,000). — From  what  can  be  lei 
of  this  sill,  it  appears  to  have  left  the  floor  and  to  be  hangii 
position.     Further  remarks  upon  the  necessity  of  replacinji 

One  pair  of  new  gates  ($1,650). 

LOCK  AND  DAM  NO.  6. 

Repair  of  dam  ($600). — This  sum  will  be  required  for  new 
two  large  leaks  that  at  present  exist  through  the  dam. 

Building  guiding-crib  at  head  of  lock  ($1,550). — The  piles 
protection  to  boats  from  the  suction  of  the  dam  have  been 
this  river  a  crib  is  considered  as  being  much  better  suited 
and  one  should  be  placed  at  the  head  of  this  lock  as  soon 
aflbrd  the  proper  protection  to  boats  during  the  n^ xt  high 

One  pair  of  new  gates  ($1,650). 

Repair  of  miter-sill  ($6,000).— The  lower  sill  of  this  loci 
impossible  to  fill  the  chamber  without  forcing  the  upper  | 
crabs,  and  allowing  the  last  foot  in  height  to  fill  from  bet 


k- 
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Guiding' erib  at  head  ofcatial  ($900). — ^Althoaeh  the  head  of  this  canal  in  not  so  close 
to  the  dam  as  at  No.  4  or  as  at  the  upper  end  of  look  No.  6,  yet  the  anjo^le  of  entrance 
exposes  a  boat  to  such  an  extent  that  a  crib  will  be  a  necessary  protection.  The  State 
of  Ohio  had  piles  driven  at  this  point  for  that  pnrpose,  but  of  tnese  hardly  more  than 
the  stamps  remain. 

Nw  guard-gates  ($1, 650).— These  gates  are  as  weak  and  dangerous  as  the  gnard- 
gstee  at  No.  4,  and,  like  those,  need  replacing  as  quickly  as  it  is  possible  to  do  so. 
(he  pMr  of  new  gates  ($1,650). 

Replacing  miter-sill  ($5,000).— The  same  remarks  apply  to  these  sills  as  were  made 
sbont  those  at  No.  2. 

Refunding  land-ufall  of  look  ($28,500).— It  was  hoped  that  the  work  upon  the  wall 
thii  season  would  be  sufficient  to  render  it  safe,  but  it  appears  to  have  been  too  hol- 
low and  too  weak  to  gain  the  necessary  strength  by  such  treatment,  and  has  recently 
shown  more  signs  of  bulging.  Nothing  now  will  render  the  wall  secure  except  re- 
building,  and  tnis  should  be  aone  without  delay. 

LOCK  A»l>  DAM  NO.   8. 

Repair  of  dam,  160  feet  ($11,000). — ^About200  feet  of  this  dam  was  thoroughly  repaired 
doling  the  season  of  18^,  but  the  late  time  of  the  year  at  which  the  work  was  be- 
g[Dn  and  the  press  of  repairs  at  other  points  prevented  the  improvement  being  car- 
ried to  the  proposed  extent.  Everything  was  left,  it  is  believed,  in  a  safe  condition 
for  winter,  but  the  repairs  should  be  completed  as  soon  as  practicable. 

(ruiding-crib  at  head  of  look  ($1,550).— The  circumstances  here  are  almost  identical 
^th  those  at  No.  6,  and  the  same  explanation  tells  the  necessity  for  both  guiding- 
eilbi 

GuuHng-erib  at  lower  end  of  loeik  ($800). — The  proximity  of  the  dam  to  the  lower  end 
of  thi8  lock  produces  such  a  rapid  and  stroug  current  that  boats  have  great  difficulty 
in  entering  from  below  at  ordinary  stages  of  water.  There  is  a  small  crib  at  this 
place  now,  but  it  is  not  long  enough  and  has  settled  to  such  an  extent  that  it  is 
Mrdly  secure. 

Building  right  abutment  of  stone  ($7,000). ^-The  present  crib  abutment  is  in  a  very 
dilapidated  condition,  and  should  be  replaced  as  soon  as  possible  by  a  substantial 
■tructnre  of  stone,  which  will  be  by  far  the  best  and  most  economical  in  the  end.  The 
abotuient  should  also  be  moved  back  about  30  feet,  to  place  it  more  upon  a  line  with 

^M  river  bank  above  and  below.    The  present  abutment  is  liable  to  give  way  at  any 

time. 

Rfpair  of  miter  sills  ($8,000). — These  sills  are  both  in  a  ruinous  condition  and  demand 
^pair  as  soon  as  possible,  although  it  would  be  poor  economy  to  repair  them  without 
"^t  making  the  change  demanded  bv  the  lock. 

Rebuilding  lock  ($79,000). — The  wafls  of  this  lock  are  in  an  unsafe  condition,  por- 
tions being  exceedingly  dangerous;  but  such  is  the  general  condition  of  the  whole 
f^^Qctnre  that  it  wonla  not  be  advisable  to  make  the  needed  repairs  without  rebuild- 
%  the  lock ;  for,  owing  to  the  fact  that  it  is  2  feet  narrower  than  the  other  locks  oq 
^«  river,  and  that  it  was  built  on  an  insnfficient  foundation,  which  is  now  giving 
y^Sf  any  work  that  may  be  put  in  without  beginning  at  the  bottom  would  only  have 
^be  taken  out  again  in  the  course  of  a  year  or  two  iu  order  to  render  the  foundation 
^cure,  even  if  the  foundation  should  uphold  it  for  that  length  of  time,  which  is  very 
''<>Ubrful. 

LOCK  AKD  DAM  NO.  9. 

.  w.  ^pair  of  dam  ($1,000).— This  will  be  for  new  sheeting  and  to  replace  some  of  the 
^aker  timbers. 

LOCK  AND  DAM  NO.  10. 

Repair  of  dam  ($600).— This  amount  will  be  needed  for  general  repairs  to  the  dam. 
.,^.^fVo|wtr»  of  new  gates  (^Sj'^OO).— The  gates  at  this  point  are  no  exception  to  the 
.  .  Oers  for  which  estimates  have  been  made,  and  should  be  rebuilt  as  soon  as  prac- 

*^'able. 
|j»d?^^  0/  miter-sills  ($6,000).— The  reasons  for  this  expenditure  have  been  givea 
'^'^viously  under  similar  items  at  other  places. 

^etaining-wall  near  head  of  canal  (^SS). — Just  above  the  guard-gates  the  canal  is 
""^  narrow,  and  this  fault  in  construction  is  aggravated  by  the  caving  in  of  the 
Hks ;  a  portion  of  the  rock  upon  the  river  side  can  very  easily  be  removed  to  allow 
gj^^ater  width,  and  if  a  retaining-wall  were  built  to  prevent  any  further  crumbling 
^  the  earth  the  defect  would  be  in  a  great  measure  overcome. 

NECESSARY  IMPROVEMENTS. 

"The  repairs  and  changes  which  are  not  matters  of  necessity  at  preaeiit,  \iTit  '^XwcXi 

'^strongly  demanded  lu  the  mtereat  ofuuviiriition^  are  the  following; 

building  new  hn^ ai  J^o.  9  (m,000).^WheD  the  ])resent  lock  was  buVYt  the  ^Ul^a  ot 


over  in  a  few  mlDUtes. 
uinging  look  No.  10  from  double  to  Hngle  lock  (112,000).- 
very  easily  and  ffreatly  to  the  advantaee  of  navigatioal 
liailt  with  a  singTe  chamber,  bat  the  wafls  were  too  weal 
■the  hiffh  gatea  and  were  conseqaently  prolonged,  and  an< 
•end,  dividing  the  lift.    The  alteration  to  the  former  co^ 
time  of  lockage. 

BUMM^T.  5 

The  items  for  necessary  repairs  aggregate  for  each  local 


Vo.  1 $18,698 

l^o.  2 13,450 

3^0.  3 18,200 

^o.  A 39.429 

1^0.5 19,150 

No.  6 46,800 

1^0.  7 43,453 


No.  8 .» 

No.  9 J 

No.  10 

Total  n« 
gentl^ 


The  estimates  do  not  inclnde  any  per  cent,  for  contingent 
the  past  season's  work  as  far  as  possible,  are  believed  to  b( 
lowance  is  made  for  the  use  of  old  mat'Crial  in  many  case 
«o  dilapidated  as  to  require  rebuilding,  it  has  been  fonnd 
by  demolition  hardly^ore  than  pays  for  the  cost  of  tearin 
ure.  The  it-ems  of  bnilding  a  new  lock  at  No.  9,  and  alteri 
i^,000,  without  any  per  cent,  for  contingencies.  It  shouk 
about  $50,000  is  at  present  available  for  repairs,  and  will 
in  portant  items  for  which  the  estimate  of  |318,218  is  mad 
Very  respectfully, 

Fir$i 

Lieut.  CoL  Wm.  E.  Merrill, 

Corpt  of  Engineer; 


BEPOBT  OP  LIEUTENANT- COLONEL  WILLIAM  E, 

ENGINEERS,  OF  JUNE  25,  181 

United  SjicAXBaJBbifa 
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rests.  This  rock  is  yielding  rapidly,  and  unless  the  action  is  8topi>ed 
by  an  apron  the  dam  will  evidently  give  way  at  some  time  in  the  near 
fatnre.  A  part  of  this  dam  is  already  protected  by  an  apron  which 
thoroughly  accomplishes  the  purpose  of  its  coustruction. 

DAVIS  ISLAND  DAM,  OHIO  RIVBR. 

Salaries $7,430^ 

Natural  gft8 193- 

OU,  rope,  oars,  drift-forks,  eto 4 VU 

Robber  salt  for  diver 40 

Repairs 450 

Telephone 240 

Water-gaage  reports 70 

Post-ofDoe  box 8 

Store-honse  and  workshop 50O 

Riprap  below  dam 2,000 

RemoTal  of  Pier  1 i 30O 

Contingencies 1,000 

Total 12,35S 

MU6KIKOUM  RIVBR,  OHIO. 

Office  and  general  administration |6, 330 

Lock  force 6,480 

Steamboat  expenses 3,685 

Bepairs  to  lock  and  dam — 

No.l 10,500 

No.2 30,000 

No.  3 1,000 

No.  4 10,600 

No.5 43,400 

No.  6 1,700 

No.  7 1,800 

No.H 11,500 

No.9 -• 2,200 

No.  10 3,600 

jteneral  repairs  to  gates  and  apparatus 10,000 

[>redge-boat 8,000 

i^ontingencies,  about  10  per  cent 15,00(> 

Total 166,000 

Bespectfnlly  submitted. 

Wm.  E.  Mebbill, 
Lieut  Col.  of  Engineers. 
The  Chief  of  Enqinbebs,  U.  S.  A. 

[First  indonement.] 

Office  Chief  of  Enginbebs, 

U.  S.  Abmy, 
June  28,  1887. 

Eespectfiilly  sabmitted  to  the  Secretary  of  War. 

The  within  estimates  of  expenditures  for  operating  and  care  of  Lock 
and  dam  No.  9,  Monongahela  River,  Davis  Island  Dam,  Ohio  River,, 
and  locks  and  dams  on  the  Muskingum  River,  Ohio,  for  the  fiscal  year 
ending  June  30, 1888,  are  recommended  for  approval. 

Section  4  of  the  river  and  harbor  act  of*  July  5,  1884,  makes  provis- 
ion by  i)ermanent  indefinite  appropriation  for  payment  of  actual  ex- 
penses of  operating  and  keeping  in  repair  canals  and  other  public  worka 
without  interruption. 

J.  C.  DUANE. 

Brig.  Oen,,  Chief  of  Engineern.. 


^^,        I,  sbowiDg  exactly  what  work  IS  . 
eSSiDg  J'alelSO,  1888.    A  statement  of  the  least  ai 
fice  for  operating  and  keeping  in  repair  the  worki 
the  Muskingum  for  the  current  year  should  also  be  j 

Wm. 


[Third  indonemeat.] 

Offioe  Chief  of  Enci 

Ij 

Respectfully  returned  to  Lieut.  Col.  William  E.  M( 
gineers,  inviting  attention  to  the  foregoing  indorsem 
will  be  guided. 

Colonel  Merrill  is  requested  to  submit  the  detaiiec 
by  the  Secretary  of  War  at  as  early  a  day  as  practice 

After  such  record  as  may  be  necessary  has  been  m: 
be  returned. 

By  command  of  the  Acting  Chief  of  Engineers. 

Maj 

[Fourth  indonement.] 

United  States  Engine] 

Cincinna'i 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  Muskingum  Biver  is  in  a  state  of  extreme  dil 
part  of  the  $166,000  mentioned  within  was  for  rebi 
but  all  of  it  was  strictly  for  their  repair.  For  full  < 
tion  is  invited  to  the  accompanying  special  report  of ! 
Corps  of  Enerineers«  who  was  in  lo«fti  nharnrA 
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[Fifth  indonement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
July  19, 1887, 

E^pectfully  returned  to  the  Secretary  of  War. 

It  will  be  seen  by  reference  to  the  fourth  indorsement  and  its  inclos- 
ore  that  the  better  opportunity  afforded  for  examination  at  low  water 
haa  increased  the  estimate  to  $190,000. 

It  will  be  seen  also  by  examination  of  Lieutenant  Beach's  rei)ort  that 

it  is  not  at  pre^sent  a  question  of  rebuilding  the  old  works,  but  '^of  pre- 

Berving  and  continuing  the  use  and  navigation"  of  the  river  and  works 

and  of  paying  ^Hhe  actual  expenses  of  operating  and  keeping  the  works 

in  repair.'' 

The  latter  estimate,  $190,000,  or  so  much  thereof  as  may  be  necessary, 
is  recommended  for  approval. 

J.  C.  DUANE, 

Brig.  Oen.y  Chief  of  Engineen, 

[Sixth  Indonement.] 

War  Department, 

July  21,  1887. 

Bespectfully  returned  to  the  Chief  of  Engineers. 
The  allotment  of  $190,000  for  operating  and  keeping  in  repair  the 
works  on  the  Muskingum  River  for  year  ending  June  30, 1888,  is  ap- 
proved as  rec^mmend^. 

The  cost  of  repairing  the  locks  and  dams  on  the  Muskingum  was  re- 
ported to  Congress  January  22, 1886  (Ex.  Doc.  No.  48,  House  of  Rep- 
resentatives. Forty-ninth  Congress,  first  session),  and  although  it  was 
stated  that  $200,000  would  be  required,  only  $20,000  was  appropriated 
by  the  river  and  harbor  act  approved  August  5, 1886,  for  the  year  end- 
ing June  30,  1887. 

The  condition  of  these  works,  which  are  built  in  part  of  timber  and  are 
mach  out  of  repair,  is  such  that  this  large  sum  of  $190,000  appears  to 
be  absolutely  necessary  this  year  for  operating  and  maintaining  navi- 
gation therein  as  required  by  law,  and  the  only  funds  available  must 
come  from  the  indefinite  appropriation  provided  by  section  4  of  act  of 
July  5, 1884;  but  the  sums  that  must  be  expended  In  future,  not  merely 
for  the  repair  but  for  the  renovation  and  rebuilding  of  a  large  portion 
of  these  works,  should  be  provided  for  by  special  appropriation  and  not 
be  taken  from  the  indefinite  appropriation.  It  is,  therefore,  directed 
that  si)ecial  estimates  be  made  for  the  consideration  of  Congress,  and 
the  GMef  of  Engineers  will  prepare  a  full  report  on  this  subject,  which 
will  include  the  papers  herewith  and  an  estimate  of  the  entire  cost  of 
complete  repairs  to  the  locks  and  dams  on  the  Muskingum  River,  to  be 
transmitted  to  Congress  at  an  early  day  of  the  next  session. 

Wm.  0.  Endicott, 

Secretary  of  War, 

(SeTMith  indorsement.] 

OF7IOE  Chief  of  Enoineeks, 

U.  S.  Army, 
July  26,  1887. 

Besx)ectfully  returned  to  Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers, 
inviting  attention  to  the  foregoing  indorsement,  by  which  he  will  be 
gaided. 


Unitbd  Statbs 
Zam 

Sib  :  In  reply  to  your  letter  of  the  5th  instant,  I  have  to 
mate  of  the  cost  of  operating  and  maintaining  the  Masking 
for  the  year  ending  June  30,  1888.    I  consider  this  "  the  h 
floe  for  oi>erating  and  keeping  in  repair  the  works  now  com] 
River  for  the  current  year/'  as  the  works  are  all  in  such  ooi 
are  imperative  if  navigation  is  to  be  kept  open. 

The  estimates  of  |6,330  for  office  and  general  administratic 
and  ^,685  for  steam-boat  expenses  I  presume  require  no  com 
is  evident. 

Taking  the  necessary  repairs  to  the  works  and  considering 
mates  are : 

FOR  LOCK  AND  DAM  XO.   1. 

Coffer  acro8$  break  in  dam  ($4,000). — ^This  item  is  absolutely  i 
the  break  in  the  dam,  which  occurred  on  June  7,  and  lowered 
above  to  such  an  extent  that  boats  were  unable  to  navigate  tl 
ter  the  Muskingum  from  the  Ohio,  as  the  upper  miter-sill  of 
above  water. 

Bthuilding  about  100  feet  of  dam  (|6,000).~It  will  be  impra 
possible  to  endeavor  to  keepthe  gap  in  the  dam  closed  and  < 
means  of  the  above  coffer.'  The  depth  of  the  coffer  (22  feet)  ai 
bottom  (sand)  are  such  that  the  ffap  will  certainly  not  be  able 
alone,  aud  this  much  timber  work  will  be  needed  to  keep  na^ 

Repairs  to  lock  ((500)T~-This  loek  is  in  a  most  dangerous  co 
properly  repaired  without  being  rebuilt,  but  it  is  hoped  that, 
machinery  and  gates  and  closing  some  of  the  worst  leaks  thro 
kept  serviceable  until  the  lock  on  the  opposite  side  of  the  riv 
lock  was  built  on  a  tree  foundation  on  sand,  aud  has  settled  i 
in  the  river- wall  leaks,  and  some  of  the  stones  are  a  foot  belov 

Total  for  No.  1,  |10,500. 

LOCK  AND  DAM  NO.  2. 

Behuilding  dam  ($28,000). — ^This  dam  broke  last  winter,  an< 
pletely  interrupted  in  consequence  until  the  break  was  closed  io 
this  break  is  256  feet  long  and  25  feet  high  at  one  point,  and  ai 
was  experienced  in  keeping  it  intact  during  the  rise  in  the  e 
not  think  it  will  be  possible  to  make  it  stand  through  the  coni 
maining  portion  of  the  dam,  for  over  200  feet  the  " 
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LOCK  AND  DAM  NO.   4. 

Repair  of  dam^  including  coffer  (§5,000). — For  some  distance  near  the  east  abutment 
all  tbe  aprons  have  disappeared  and  the  dam  here  standn  simply  as  a  wall,  and  has 
balged  over  2  feet,  so  that  it  threatens  to  give  way  at  any  time.  The  only  way  to 
keep  this  part  from  going  oat  will  be  to  cofier  aroand  the  dangeroas  portion  and  put 
in  a  sabstantial  piece  of  timber  work  on  the  lower  side. 

Bfpair  of  abutments  ($5,000). — The  abutments  of  this  dam  have  been  allowed  tD  f^et 
in  such  a  condition  that  one  is  nothing  more  than  a  pile  of  rubble-stone  and  the  other 
threatens  to  fall  of  itself,  so  that  the  chances  of  the  latter's  resisting  the  next  high 
water  are  not  sufficiently  strong  to  warrant  any  delay  in  its  repair.  If  something  is 
not  done  before  next  season  the  river  will  probably  be  flowing  around  one  or  perhaps 
both  ends  of  the  dam. 

yew  guard-gatei  ($(500). — Tbe  present  gates  are  in  such  condition  as  to  be  practi- 
cally worthless,  and  also  very  dangerous,  and  as  they  are  the  protection  of  part  of 
tbe  town  (Beverly)  against  flooding  at  high  water,  they  should  be  rebuilt  before  fall. 

Total  for  No.  4,  $10,600. 

LOCK  AND  DAM  NO.  5. 

Etbuilding  dam^  including  foundation  ($35,000). — This  dam  broke  last  winter,  and 
was  repaired  by  a  coflfer  in  May,  restoring  navigation,  but  the  rise  of  June  caused 
a  new  break  160  feet  wide  in  another  part  of  the  dam.    These  two  breaks  have  so  de- 
molished the  dam  that  it  will  be  necessary  to  rebuild  it  if  it  is  desired  to  continne 
sarigation  past  this  point,  and,  owing  to  the  character  of  the  bottom,  a  portion  of 
the  dam  will  have  to  be  built  on  piles. 

Coffer  acroM present  break  (|3,700). — This  is  necessary,  as  the  water  is  at  present  so 

low  that  nothing  can  pass  the  lock,  the  miter-sill  being  some  feet  above  water-level. 

Repair  of  miter-eill  (9*200). — This  sill  had  such  a  bad  leak  before  the  break  in  the 

dAm  lowered  the  water  that  it  made  the  gates  almost  impossible  to  handle,  and 

threatened  to  destroy  the  wooden  miter-sill. 

Extending  abutment  ($4,500}. — There  is  the  same  danger  at  the  abutment  opposite 
tbe  lock  as  at  Dams  No.  2  anaNo.  4,  and  it  should  be  remedied  as  soon  as  possible. 
Total  for  No.  5,  $43,400. 

LOCK  AND  DAM  NO.   6. 

Repair  of  miter-sill  and  flow  ($700). — There  is  a  very  large  leak  through  and  under 
the  ^wooden  floor  and  lower  mit«r-eill  of  the  lock,  which  appears  to  be  undermining 
the  lock,  and  of  course  has  a  serious  effect  upon  the  gates.  The  exact  extent  of  dam- 
sga  and  danger  can  not  be  ascertained  until  the  lock  is  pumped  out,  but  it  is  believed 
to  be  serious. 

Bepair  of  dam  ($1,000). — This  amount  will  be  necessary  to  place  the  dam  in  condi- 
tion to  resist  the  high  water  and  ice  dnriug  tbe  winter. 

Total  for  No.  6,  $1,700. 

LOCK  AND  DAM  NO.   7. 

Rebuilding  culvert  to  mill-race  ($800). — This  cuhert  runs  from  the  canal  at  the  head  of 
the  lock-wall  down-stream  a  short  distance  parallel  to  the  land-wall  of  the  lock,  open- 
ing into  a  race.  It  is  closed  at  the  head  by  slidincc-gates  and  is  very  useful  for  flush- 
ing out  the  canal  and  removing  drift  without  passing  it  throu<:h  the  lock.  The  top 
of  the  culvert  serves  as  a  passage-way  from  the  banks  to  tbe  lock- wall.  The  side  of 
this  culvert  next  to  the  lock  has  fallen  in  and  has  apparently  pulled  out  a  portion  of 
the  lock- wall,  for  when  the  lock  is  full  there  is  a  stream  of  water  from  The  lock  about 
5  feet  wide  and  2  feet  deep,  and  as  the  lock-keeper  reports  the  leak  iuereasing,  it  will 
have  to  be  repaired  promptly  or  the  lock  will  be  reudered  useless. 

Bepair  o/ dam  ($1,000). — This  amount  will  have  to  be  expended  upon  the  dam  to 
place  it  in  a  secure  condition  for  another  seasou. 

Total  for  No.  7,  $1,800. 

LOCK  AND  DAM  NO.   8. 

Rebuilding por turn  of  lock-wall  ($12,000). — The  river  wall  of  tbe  lock  was  built  upon  a 
horizontal  tree  foundation  resting  upon  quicknaud.  The  lower  eud  of  this  touudatiou 
has  been  washed  out,  allowing  the  tail-wall  to  settle  considerably.  This  wall  also  ap- 
pears too  weak  to  stand  the  thrust  of  the  lower  ^ares  ami  is  so  ba<lly  cracked  aud 
oalged  as  to  apiiear  exceedingly  daujijerons.  My  lir^t  esriinate  for  this  was  JSI.UOO. 
bat  having  learned  the  character  of  the  foundation  since  then,  I  do  not  believe  that 
the  wall  can  be  properly  repaired  for  less  than  ^Iv!.()(i(j. 
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Bepair  of  dam  {'^OjOOO). — This  dam  is  built  upon  quicksaiul  and  tbo  local  condi- 
tions are  such  as  to  cause  a  tremendous  eddy  or  whirl  near  the  ri«rht-hand  or  west 
abutment.  This  eddy  has  washed  out  a  hole  some  40  leet  deep  just  below  the  dam,  and 
this  hole  extends  back  under  the  dam  to  such  an  extent  that  the  backing  bus  begut] 
to  fall  into  it.  The  piles  on  which  the  daai  was  originally  built  have  been  mostly 
washed  loose,  some  have  been  carried  away,  and  others  are  swinging  by  the  spikes 
fastening  them  to  the  dam.  The  lower  apron*  has  begun  to  turn  up  and  the  back  o1 
the  dam  to  cave  in  where  the  backing  has  disappeared,  and  unless  this  is  all  repaired 
before  the  next  high  water  there  will  be  a  break  in  the  dam  that  will  cost  mauj 
times  the  above  sum  to  repair. 

Repair  and  extension  of  abutment  ($3,500). — This  abutment  is  wooden  crib- work  filled 
with  stone ;  the  timber  has  become  so  rotten  and  weak  that  the  abutment  is  in  great 
danger  of  falling.  To  repair  this  and  extend  it  a  sufficient  length  to  prevent  the  for- 
mation of  the  eddy  that  is  having  such  a  destructive  effect  upon  the  dam  will  require 
the  amount  estimated. 

Total  for  No.  8,  $3.5,500. 

LOCK  AND  DAM  KO.  9. 

Repair  of  look-tcalh  ($1,000). — The  stone  of  this  dike  between  high  and  low  watei 
levels  have  become  so  disintegrated,  and  have  crumbled  away  to  such  an  ext-ent  that 
the  upper  part  of  both  walls  threatens  to  fall  into  the  lock.  Very  prompt  action  will 
be  necessary  to  prevent  this. 

Repair  of  miter-sill  and  floor  ($700). — The  same  remarks  apply  for  this  item  as  for  sim- 
ilar item  at  Dam  No.  6,  though  here  it  is  definitely  known  that  about  3  or  4  feet  ot 
the  miter-sill  are  entirely  gone,  and  it  is  exceedingly  difficult  to  mancBUver  the  gates. 

Repair  of  dam  f$500). — This  is  necessary  to  replace  sheeting  carried  away  and  tofilj 
a  few  cribs  with  stone  and  secure  several  exposed  places. 

Total  for  No.  9,  $2,200. 

LOCK  AND   DAM  I^O.    10. 

Rebuilding  part  of  canal-wall  ($200). — This  is  necessary  to  retain  one  side  of  a  street 
running  along  the  canal.  At  present  the  embankment  is  continually  caving,  and  not 
only  filling  up  the  canal,  but  rendering  travel  along  the  street  dangerous. 

Neiv  gnard-gutes  ($800). — The  same  reasons  apply  for  this  item  as  for  similar  item  at 
No.  4. 

New  lower  lock-gates  ($600). — The  present  gates  at  this  lock  have  become  so  weak 
as  to  be  very  dansrerous,  and  should  be  replaced  as  soon  as  possible. 

Repair  of  dam  ($2,0UU). — The  lower  apron  is  entirely  gone  from  this  dam,  with  th€ 
exception  of  a  few  pieces  of  sheeting,  and  there  are  several  breaks  in  the  middle 
apron,  as  wHl  r»  a  couple  in  the  top  of  the  dam,  all  which  will  have  to  be  repaired 
this  season  if  the  dam  is  to  go  through  next  winter  without  breaking. 

Total  for  No.  10,  .fS,800. 

General  repairs  to  gates  and  apparatus  ($10,000). — This  item  is  intended  to  cover  al 
the  minor  repairs  that  are  needed  at  every  point  on  the  river,  but  for  which  a  sepa. 
rate  estimate  can  not  be  mude,  such  as  repairing  broken  and  decayed  corners  of  lock, 
walls,  of  which  there  are  several  in  a  threatening  condition ;  changing  anchorages  o« 
lock-gates,  as  a  great  many  are  so  arranged  as  to  interfere  with  the  operating  of  th» 
^ates;  repairs  to  the  manceuvcring  apparatus  and  chances  to  the  same  so  as  to  roak' 
Its  manipulation  easier  and  less  dangerous  than  at  present ;  repairs  to  valves  au« 
operating  apparatus  for  same,  as  there  is  not  a  gate  on  the  river  which  has  its  valves 
and  apparatus  in  proper  condition ;  hire  of  labor  to  clean  the  mud  out  of  the  locls 
chambers  ^  removal  of  stone  from  lock-chambers,  as  one  or  two  of  the  locks  are  alrno^ 
impassable  at  present  on  this  account ;  and  all  such  expenses  upon  which  the  uece^ 
sary  condition  of  the  locks  depend. 

Dredge-boat  (.$8,000). — This  is  absolutely  necessary  to  keep  navigation  open  dorin  3 
the  low-water  season,  on  account  of  the  condition  of  the  lateral  canals  at  several  cj 
the  dams.  The  canal  at  Taylorsville,  No.  9,  is  at  present  impassable  for  the  largea 
boats,  and  the  canal  at  No.  3  had  but  1  foot  of  water  in  it  recently. 

All  of  these  estimates  are  for  the  mere  cost  of  the  work,  and  do  not  include  co=r 
for  plant,  some  of  which  is  almost  essential  for  certain  works. 

This  makes  the  total  estimate  $174,995 ;  and  with  contingencies,  about  10  per  «en^" 
$15,005,  brin2j8  it  to  $190,000,  no  part  of  which,  in  my  opinion,  can  be  omitted  if  it 
desired  to  make  certain  that  navigation  will  be  kept  open  next  season. 
V^ery  respectfully, 

Lansing  H.  Beach, 
First  Lieutenant  of  Engim 

Liout  Co).  W.  E.  Merrill, 

Corps  of  Enffxnetrs^  U.  S.  A, 
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B  B  9. 

PRELIMINARY  EXAMINATION  WITH  A  VIEW  TO  A  SURVEY  OF  THE  OHIO 
BIVER  NEAR  THE  CITY  OF  EVANSVILLE,  INDIANA,  TO  DDTERMINE 
WHAT,  IP  ANYTHING,  WILL  BE  NECESSARY  TO  PREVENT  A  CHANGE  OF 
THE  CHANNEL  OF  THE  RIVER  IN  FRONT  OF  THAT  CITY. 

United  States  Engineer  Office, 

Cinchinati,  January  11,  1887. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  ordered  by  the  river  and  harbor  act  of  August 
5,1886,  "for  a  survey  of  the  Ohio  River  near  the  city  of  Evansville, 
Ind.,  with  a  view  to  determine  what,  if  anything,  will  be  necessary  to 
prevent  a  change  of  the  channel  of  the  river  in  front  of  that  city." 

The  examination  was  made  by  Lieut.  Lansing  fl.  Beach,  Corps  of 
Engineers,  and  his  report  is  submitted  herewith. 

I  have  to  state  that  in  may  judgment  the  locality  is  **  worthy  of  im- 
proTement"  to  the  extent  of  justifying  a  careful  survey,  and  I  estimate 
the  cost  of  such  a  survey  at  $2,200.  The  survey  should  cover  a  length 
of  3(1  miles  of  river  and  the  whole  surface  of  the  peninsulas  opposite 
Evansville,  Ind.,  and  Henderson,  Ky.,  in  order  to  give  a  basis  for  an 
intelligent  discussion  of  the  questions  involved. 

It  i8  possible  that  the  survey  will  develop  facts  which  may  make  it 
nnnecessary  for  the  United  States  to  do  any  work  at  this  locality;  but 
this  can  not  be  determined  without  such  survey. 

The  necessity  for  this  survey  is  due  to  the  fact  that  there  is  an  appa- 
^nt  possibility  that  the  Ohio  River  may  make  a  new  channel  across  the 
I^niasnla  opposite  Evansville.  Should  such  an  event  occur,  the  river 
commerce  of  Evansville  would  be  most  seriously  injured,  if  not  wholly 
QJ^troyed  ;  and  the  general  commerce  of  the  Ohio  River  would  undoubt- 
^Iv  be  embarrassed  during  the  formation  of  the  new  channel,  and  this 
^njbarrassment  might  be  permanent  in  case  the  new  channel  should 
P'^ve  an  objectionable  one. 

Respectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 
J.  Lieut,  Col,  of  Engineers, 

^^g.  Gen.  J.  C.  Duane, 

Chief  of  Engineers^  U,  8.  A, 


report  op  ueutenant  lansinq  h.  beach,  corps  of  engineers. 

United  States  Engineer  Office, 
c^  Cincinnati,  January  11,  1887.' 

f:^^^  :  I  have  the  honor  to  sabmit  the  following  report  on  the  preliminary  exaniiiia- 
i^  ^or  a  anrvey  of  the  Ohio  River  near  the  city  of  Evansville,  Ind.,  with  a  view  to 
i^   ^tnine  what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the  channel  of 

vJ^ver  in  front  of  that  city. 
i^*^^  object  of  this  excavation  was  to  determine  whether  there  is  or  ia  not  any  dan- 
'^  J^f  the  river's  making  a  cut-off  through  the  neck  of  the  peninsula  opposite  the  ex- 
^>^5^ity  of  which  Evansville  is  situated.  That  it  will  do  so,  and  thus  leave  tbe  city 
1^  ^^1  miles  inland,  has  been  feared  by  the  citizens  for  some  time.  To  enable  an 
^^^ligent  answer  to  be  given  in  this  regard  requires  such  a  knowledge  of  all  the 
^^^itions  prevailing  as  can  be  obtained  only  by  an  accurate  survey.  There  are, 
,>^P^rently,  snffieient  grounds  to  justify  the  appreheu^ion  felt  by  the  inhabitants  of 
^^Xsville,  and  I  have  to  lecommeud  that  the  survey  be  made. 
Very  respectfully, 

Lansing  H.  Bf.\ch, 
Y  .  Fi7'8t  Lieutenant  of  Engxueera. 

"^^etut.  Col.  W.  E.  Merrill, 

Corps  0/  En^ifieerSf  U,  S.  A. 
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survey  of  the  ohio  river,  near  the  city  of  evansville,  indianai 
to  determine  what,  if  anything,  will  be  necessary  to  pre 
vent  a  change  of  the  channel  of  the  river  in  front  of 
that  city. 

United  States  Engineer  Office, 

Cindnnatu  November  16,  188T. 

Sir  :  The  river  and  harbor  act  of  August  5, 1886,  contained  the  fol- 
lowing item : 

For  a  survey  of  the  Ohio  River  near  the  city  of  Evansville,  Ind.,  with  a  view  tc 
determine  what,  if  anything,  wiU  be  necessary  to  prevent  a  change  of  the  channel  oi 
the  river  in  front  of  that  city. 

The  duty  of  making  the  survey  having  been  assigned  to  me,  I  have 
the  honor  to  submit  the  following  report : 

The  city  of  Evansville  is  situated  at  the  apex  of  a  very  sharp  bend  oi 
the  Ohio  Eiver,  the  peninsula  opposite  Evansville  having  a  length  of 
6^  miles  and  a  minimum  width  of  1^  miles.  The  total  waterfront  of  the 
peninsula  is  15  miles,  and  its  whole  surface  is,  on  an  average,  about  12 
feet  below  flood  level,  the  extreme  oscillation  of  the  river  at  Evansville 
being  47.8  feet. 

For  many  years  flood  water  passed  over  this  peninsula  without  attract 
ing  much  attention,  or  showing  much  effect  on  the  surface ;  but  during 
the  high  floods  of  recent  years  the  surface  has  been  considerably  de- 
graded, and  a  number  of  ravines  have  been  excavated  on  the  upper  side 
of  the  peninsula,  which  gradually  flatten  out  and  become  wide  and 
shallow  depressions  as  they  reach  the  central  line.  As  the  soil  is  fertile, 
though  very  light,  the  crops  are  valuable,  and  pretty  much  the  whole 
area  has  been  cleared  and  cultivated.  Whenever  a  flood  comes  of  suffi- 
cient height  to  go  over  the  ground  the  whole  surface  is  denuded  to  the 
depth  of  the  plowing,  and  each  year  the  land  is  flooded  at  a  lower  gauge- 
reading.  At  the  base  of  the  peninsula  there  is  a  wide  swamp  known 
as  Mound  Slough.  Only  a  very  small  portion  of  this  ground  has  been 
cleared,  and  observation  shows  that  in  the  slough  the  surface  is  gradu- 
ally rising  by  deposits.  A  similar  condition  has  been  noticed  in  othei 
parts  of  the  peninsula,  where  ravines  and  gullies  have  been  abandonee 
and  allowed  to  grow  up  with  weeds  and  bushes. 

On  the  Mississippi  Eiver,  where  inland  chutes  are  very  common,  i 
has  been  noted  that  the  river  hardly  ever  shows  a  disposition  to  deepei 
and  enlarge  them  into  a  low-water  channel,  notwithstanding  the  facs 
that  strong  currents  run  through  these  chutes  at  high  water,  and  tha- 
they  materially  shorten  distances  by  river.  They  are  usually  the  relic- 
of  old  channels  which  have  gradually  been  left  to  one  side,  and,  as  ; 
rule,  they  slowly  fill  up  by  the  accumulation  of  snags  and  sediment 
As  far  as  my  knowledge  goes,  catoflFs  on  the  Mississippi  are  always 
formed  by  the  gradual  abrasion  of  opposite  sides  of  a  peninsula,  untt 
the  high-water  current  has  a  very  steep  slope  over  a  barrier  only  a  fe^ 
hundred  feet  in  width.  In  view  of  these  facts,  I  am  led  to  concludJ 
that  the  danger  of  a  cnt-oif  through  the  Evansville  peninsula  will  no« 
be  imminent  until  the  distance  across  has  been  reduced  to  something  i: 
the  neighborhood  of  a  quarter  of  a  mile,  the  shortest  distance  at  pres 
eut  being  about  IJ  miles. 

!N^otwithstanding  this  conclusion,  it  is  evidently  undesirable  to  tafc: 
any  risks  in  a  case  of  such  importance,  and  therefore  I  would  recon:^ 
mend,  as  a  measure  of  prudence,  that  steps  be  taken  to  stop  any  fu  - 
ther  lowering  of  the  surface  of  the  peninsula,  leaving  the  question  m 
bank  protection  in  abeyance  until  the  necessity  for  action  becomes  mo^ 
evident. 
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The  simple  and  natural  metbod  of  accomplishing  tliis  result  would 
be  to  build  a  levee  along  the  axis  of  the  peninsula,  extending  it  to  the 
insabmersible  bills  at  its  base.    Two  lines  for  such  a  levee  were  sur- 
veyed,  and  the  estimated  costs  of  the  two  are  8305,000  and  8317,000, 
re8i)ectively,  the  length  being  6J  miles  and  the  average  depth  of  flood 
water  12  feet.    The  top  of  the  levee  has  been  i>laced  at  4  feet  above  flood 
level,  in  order  to  allow  for  the  raising  of  the  flood-line  that  woulil  fol- 
low from  keeping  the  entire  discharge  within  the  natural  banks.    In 
tbe  above  estimates  is  included  $15,000  for  the  laud  on  which  the  levee 
is  to  be  built.    Another  method,  that  would  probably  be  ettectual, 
would  be  to  purchase  a  strip  of  ground  along  the  line  of  the  proposed 
levee,  plant  it  thickly  with  trees  and  bushes,  and  let  it  stand  as  a  liv- 
ing barrier  to  catch  drift  and  sediment,  and  reduce  the  velocity  of  the 
overflow.    In  my  judgment  such  a  barrier  would  gradually  restore  the 
height  of  the  area  above  it  by  deposits  of  sediment,  and  the  owners  of 
tlie  farms  on  the  peninsula  could  well  aftbrd  to  combine  to  dedicate  and 
maintain  such  a  strip  of  woodland.    A  width  of  500  feet  would  suffice, 
and  the  area  thus  withdrawn  from  cultivation  would  contain  about  350 
acres  of  arable  land  and  50  acres  of  swamp,  and  would  be  worth  at  cur- 
rent rates  about  $30,000.    While  this  land  would  probably  All  up  with 
^^rees  and  bushes  without  cost,  it  would  yet  be  advisable  to  expedite  mat- 
ters by  planting.    This  would  cost  about  $40  per  acre,  making  a  total, 
for 300 acres,  of  $12,000.    To  protect  the  strip  from  cattle  and  from  tim- 
^r  thieves,  it  ought  to  be  inclosed  by  a  wire  fence,  but  an  unbroken 
fence  would  not  do,  as  transverse  roads  across  the  strip  would  be  needed 
in  order  to  preserve  communication  between  the  two  sides  of  the  penin- 
^Qla.    The  road  from  Evansville  to  Henderson  crosses  the  line  of  the 
Proposed  forest  levee  near  Mound  Slough,  and  at  least  four  other  cross- 
^^^s  would  be  required.    To  fence  both  sides  of  these  five  crossings  and 
'^, inclose  the  two  ends  would  call  for  about  a  mile  of  fence,  and  the  6 J 
^h^  of  length  would  call  for  13  miles  more,  making  a  total  of  14  miles 
?^  Mre  fencing.    The  cheapest  variety  of  such  fence,  consisting  of  posts 
f^  feet  apart,  and  four  strands  of  barbed  wire,  costs  S350  per  mile.    The 
'^^al  cost  of  the  fencing  will  therefore  be  $4,900. 

j^^^t  is  possible  that  in  times  of  Hood  the  current  along  the  transverse 
^^8  will  cut  them  into  ravines,  but  this  eftect  can  be  lessened  by  curv- 
es the  lines  of  the  roads;  and,  in  case  of  necessity,  the  surface  can  be 
^^taled  or  paved  at  small  cost.    It  is  believed  that  the  contingency  is 
^^ote,  and  need  not  be  included  in  the  present  estimate. 
Xhe  total  estimate  is  therefore  as  follows : 

^J^^haeeof  land $30,000 

^^fci^titing  trees 1-^,000 

1^  ^t^  fencing 4,  000 

^^neering  and  contingencies 2, 100 

Total 49,000 

Ihe  law  requires  the  engineer  in  charge  of  a  survey  to  state  whether 
'  not  the  locality  is  "  worthy  of  improvement,''  and  "  what  public  ne- 
^^^ity  or  convenience  may  be  subserved  thereby."  In  case  the  Ohio 
T^Wer  should  break  through  the  peninsula  opposite  Evansville,  it  would 
'^^cbably  have  no  effect  on  through  commerce,  but  would  very  injuri- 
ously affect  the  commerce  of  Evansville,  and  would  therefore  injuri- 
^^iflly  affect  almost  the  whole  commerce  of  this  part  of  the  Ohio  River, 
?^  no  boat  passes  Evansville  without  stopping,  except  a  few  tow-boats 
J^Ound  for  distant  markets.  It  is  therefore  a  public  necessity  that  such 
occurrence  should  be  prevented.     While  I  do  not  think  a  cutoff  is 
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seriously  threatened  at  this  present,  I  still  think  that  it  would  be  a  judi- 
cious expenditure  to  purchase  and  maintain  a  barrier  of  woodland  and 
thicket  along  the  axis  of  the  peninsula. 

For  further  details,  reference  is  made  to  the  annexed  report  of  Mr.  J. 
N.  Caldwell,  assistant  engineer,  who  was  in  charge  of  the  survey. 

Accompanying  this  report  is  a  map*  of  the  locality  and  a  sheot  con- 
taining longitudinal  and  cross  sections  of  the  proposed  l^vee. 
Eespectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 


The  Chief  of  ENaiNEBRS,  U.  S.  A. 


Ideut.  Col.  of  UngiiieerB. 


REPORT  OF  J.  N.   CALDWELL,   ASSISTANT  BNOIXEER. 

Cincinnati,  Ohio,  October  22,  1887. 

Sir:  The  river  and  harbor  act  of  Aagast  5,  1686,  ordered  **  a  Barvey  of  the  Ohio 
River  near  the  city  of  Evansville,  Ind.,  with  a  view  to  determine  what,  if  anything, 
will  be  necesBary  to  prevent  a  change  of  the  channel  in  front  of  that  city/' 

By  yonr  order  of  June  7,  1887,  the  charge  of  this  survey  was  assigned  to  me,  and  I 
have  the  honor  to  submit  the  following  report  of  work  done : 

Opposite  Evansville,  Ind.,  is  a  peninsula,  formed  by  a  bend  in  the  river  called  the 
**  horseshoe ''  or  '*  Henderson  bend.''  A  snrvey  was  made  of  this  peninsula.  The 
general  outline  of  this  peninsula  resembles  that  of  a  human  foot,  with  the  toe  directed 
towards  Evansville. 

The  distance  from  the  apex  of  the  peninsula  to  the  high  ground  at  the  base  is  35,000 
feett  while  the  width  varies  from  4,800  feet  to  11,600  feet.  The  surface  is  low,  being 
entirely  covered  with  water  when  the  Evansville  gauge  shows  a  stage  of  42  feet. 

The  surface  soil  is  very  li^ht,  being  composed  largely  of  sand,  and  is  easily  eroded 
by  the  water.  The  soil,  being  quite  fertile,  is  devoted  to  crop  raising,  and  must  of  the 
trees  and  bushes  have  been  cleared  from  the  land  to  fit  it  for  this  use.  As  a  conse- 
quence, one  passing  over  the  peninsula  encounters  numerous  sloughs  that  have  been 
cut  across  it  by  the  water.  Each  rise  that  covers  the  land  outs  the  slough  deeper  and 
wider,  until  at  last  there  seems  to  be  danger  that  the  entire  river  may  leave  its  old 
channel  and  cut  through  the  peninsula.  The  question  might  naturally  be  asked^  is 
this  danger  any  greater  now  than  at  any  time  during  the  past  twenty  or  thirty  years  f 
I  think  that  it  is,  principally  for  the  reason  that  the  present  owners  of  the  land  seem 
to  look  only  to  the  present,  and  have  used  extra  diligence  in  clearing  off  the  trees 
and  bushes.  This  is  especially  noticeable  on  the  tract  said  to  be  owned  by  Dr.  Hard- 
ing. I  was  informed  by  a  man  who  has  enl  tivated  this  tract  for  a  number  of  years 
that  the  former  owner  maintained  a  strip  of  timber  along  the  river  bank,  which  the 
present  owner  has  almost  entirely  cleared  away,  and,  as  a  consequence,  the  tract  has 
been  literally  cut  to  pieces  by  the  Hoods  of  the  last  few  years,  rendering  it  almost 
unfit  for  cultivation. 

The  tract  south  of  this  one,  now  owned  by  Mr.  Bennett,  is  also  very  badly  cat  up, 
and  it  is  here  that  there  is  the  greatest  danger  of  a  cut-off  being  made,  as  through 
this  tract  the  sloughs  are  most  numerous  and  deepest,  and  the  distance  across  the 
peninsula  Is  short,  being  only  7,900  feet. 

There  is  one  important  feature  that  I  noticed  particularly.  Wherever  the  property- 
owners  have  neglected  to  cultivate  the  soil  the  vines,  bushes,  and  trees  have  grown 
np  rapidly,  and  by  arresting  the  current  at  time  of  high  water  have  caused  deposits  of 
soil  to  be  made.  Several  sloughs,  that  I  was  informed  had  at  one  time  been  <^p  and 
dangerous,  have  since  filled  up  to  a  considerable  extent,  because  the  owners  have 
ceased  to  cultivate  them  and  allowed  nature  to  have  her  way.  The  left  bank  of  the 
river  is  concave,  and  is  cutting  badly,  so  that  the  neck  of  the  peninsula  is  being  re 
duced  in  two  ways. 

Your  orders  to  me  were  '*to  run  a  line  along  the  axis  of  the  peninsula  from  the 
apex  to  ground  that  was  above  the  high  water  of  1884." 

High  water  of  1884  corresponds  with  a  height  of  47.8  feet  on  the  Evansville  gauge. 
I  first  ran  a  line  of  levels  from  the  gaugu  ro  a  point  opposite  the  apex  of  the  penm- 
Bula.  The  line  of  levels  was  run  up  Fulton  avenue  for  a  distance  of  1,923  feet. 
Fulton  avenue  is  the  highest  street  in  the  principal  part  of  Evansville.  Our  line  was 
then  carried  across  the  river,  and  run  as  nearly  as  practicable  along  the  axis  of  the 

•  Omitted. 
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peninsula.  Frefpiont  boncb-marks  were  maOe.  For  a  distnuco  of  25,000  feet  the 
north  and  south  bonndary  liue  of  property-owners  corresponds  very  nearly  with  the 
axis,  and  I  suoald  have  followed  this  line  exactly,  but  in  order  to  do  so  it  woald  have 
been  necessary  to  do  some  clearing  of  bushes  and  trees,  and  these  are  too  valuable  to 
be  remoTed.  The  profile  obtained  is  essentially  the  same  as  though  the  axis  had 
been  followed  exactly.  From  a  point  iJU,(X»0  feet  from  the  apex  two  lines  were  run  to 
a  swamp  called  '^ Mound  Slough.^'  One  of  these  follows  the  axis,  and  for  a  distance 
of  4,250  foet  is  very  close  to  the  Henderson  and  Evansvillo  road ;  the  other  is  1,525  feet 
farther  east.  After  reaching  the  swamp  I  deemed  it  best  to  make  a  detour  to  reach 
the  high  ground,  otherwise  it  would  have  been  necessary  to  do  a  great  deal  of  clear- 
ing; a  thing  which  it  was  not  desirable  to  do.  A  line  was  rnn  around  the  peninsula, 
so  as  to  determine  its  ontline;  the  principal  sloughs  were  run  out  and  the  roads  and 
hooBes  were  located.  As  far  lis  practicable  the  owners  of  the  diilerent  tracts  of  land 
were  ascertained,  and  the  property  lines  were  approximately  located.  I  submit 
herewith  a  plan*  and  profile.* 

The  solidity  of  a  levee  8  feet  wide  on  top,  with  side  slopes  of  1  on  3,  allowing  20  per 
cent,  for  shrinkage,  if  built  on  the  axis  of  the  peninsula,  would  be  1,450,687  cubic 
yards,  and  would  cost,  at  20  cents  per  cubic  yard,  $:ilK),  137.40.  If  built  on  the  other 
line,  with  the  same  form  and  same  allowance  for  shrinkage,  the  solidity  would  be 
l,508,iKte  cubic  yards,  and  would  cost,  at  20  cents  per  cubic  yard,  $.301,781.60. 

In  order io  build  either  of  these  levees  it  will  be  necessary  to  have  a  strip  of  land 
'35,000  feet  long  and  250  feet  wide,  so  as  to  give  the  necessary  width  of  base  and  to 
famish  barrow  pits. 

This  tract  will  contain  about  200  acres,  which  will  cost,  at  $80  per  acre,  the  price 
at  which  I  am  informed  the  land  can  be  bought,  $16,000.  Land  can  probably  be 
bought  more  readily  along  the  axis  than  along  the  other  line,  for,  as  mentioned  in 
another  place,  the  axis  corresponds  with  the  boundary  line  between  property-owners 
for  a  distance  of  25,000  feet  from  ihe  apex  of  the  peninsula,  and  a  man  will  natur- 
ally be  more  willing»to  sell  a  strip  otf  of  one  side  of  a  tract  than  through  it. 

The  section  of  the  water-way,  at  the  time  of  high  water  of  1884,  was  556,347  square 
f«fet.    Should  a  levee  be  built.ihis  would  be  reduced  to  134,168  square  feet. 

I  have  been  unable  to  obtain  sufficient  information  in  reference  to  the  velocity  of 
the  current  at  the  time  of  high  water  of  1884  upon  which  to  base  an  estimate  of  the 
probable  increase  of  llood  height  at  Evansville  in  case  a  levee  should  be  built  as  pro- 


1  think  that  a  good  protection  against  the  danger  of  a  cut-off  being  made  would  be 
for  the  United  States  to  buy  a  strip  of  land  along  the  axis  of  the  peninsula  and  plant 
It  with  trees  and  bushes,  finch  a  strip,  35,000  feet  long  and  500  feet  wide,  containing 
about  400  acres,  would  cost,  at  ^  per  acre,  $:32,000.  This  tract  could  be  thickly 
planted  with  joung  trees  and  bushes  for  about  $40  per  acre,  or  $16,000  for  the  whole. 
Very  respectfully,  your  obedient  servant, 

J.  N.  Caldwell, 
To  CoL  W.  E.  Merrill,  Assistant  Engineer, 

Carps  of  Engineers.    , 


B  B  10. 

preliminary   examination  of  big  hockhockina  river,  ohio, 

from  its  mouth  to  coolville. 

United  States  Engineer  Office, 

Cincinnati^  January  11, 1887. 

^eneeal  :  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examauatiou  of  the  "  Big  Hockhocking  Kiver  from  its  mouth 
to  Coolviiie,''  ordered  by  the  river  and  harbor  act  of  August  5,  1886. 

-The  locality  is  ''  worthy  of  improvement,"  but  no  survey  is  required, 
as  the  preliminary  examination  developed  all  the  necessary  facts. 

^^^  examination  was  made  by  Lieut.  Lansing  H.  Beach,  Corps  of 
l^ngineers,  whose  report  is  herewith  submitted, 
fiespectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 
wg.  Gen.  J.  C.  DuANE,  Lieut  Col.  of  Engineers. 

Chief  of  Engineers^  U.  S.  A. 

*  Omitted. 
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report  of  lieutenant  lansing  h.  beach,  corps  of  engineers. 

United  States  Engineer  Offici 
Cincinnati^  January  11, 

Sir:  I  have  tlie  Louor  to  submit  the  followiug  report  ou  the  preliminary  63 
tiou  of  the  Big  Hockhocking  River  from  its  mouth  to  Coolville. 

The  Big  Hockhocking,  or  Hockiog,  as  it  is  more  generally  called,  rises  a 
miles  south  of  east  of  ColumbuSf  Ohio,  aud,  flowing  first  southerly,  then  southe 
empties  into  the  Ohio  about  12  miles  below  Parkersburgh,  W.  Va.,  after  a  c< 
about  bO  miles. 

The  object  desired  is  to  have  the  overhanging  trees  cut  down  and  obstmc 
the  channel  removed  so  that  the  lighter  draught  boats  navigating  the  Ohio 
the  medium  and  higher  stages  of  that  river,  turn  in  and  run  up  to  Coolville, 
miles  ftom  the  mouth  of  the  Hocking.  Coolville  is  a  village  of  about  500  inhal 
and  the  center  of  a  rich  farming  country,  the  larger  part  of  whose  produ 
claimed,  would  seek  outlet  by  river  were  it  possible  for  boats  to  reach  tha 
It  is  not  desired  to  render  the  stream  navigable  above  Coolville,  at  whic 
there  is  a  dam  across  the  river  furnishing  water-power  to  a  large  flouriug-mil 
not  expected  that  any  coal  will  be  brought  down  from  the  Upper  Hocking,  h 
Pittsburgh  coal  will  be  brought  by  river  at  a  much  lower  rate  than  is  now  a 
by  the  railroads.  At  present  boats  do  occasionally  run  up  to  Coolville,  on*the 
stages  in  the  Ohio,  but  this  is  not  frequently  attempted  on  account  of  the 
tvom  overhanging  trees  and  a  few  large  rocks  in  the  channel,  but  were  these  n 
it  is  probable  that  the  local  packets  would  run  to  Coolville  regularly,  and  othe 
quite  frequently. 

The  object  desired  can  be  effected  at  a  very  small  cost,  and  the  advantage! 
would  result  to  commerce  will  apparently  more  than  justify  the  expenditure 
sary.    The  locality  is  worthy  of  improvement. 

An  estimate  of  the  amount  required  to  carry  out  the  desired  Improvement 
made  without  resorting  to  a  survey  of  the  river. 
Very  respectfully, 

Lansing  H.  Beach, 
First  Lieut,  of  Engi 

Lieut.  Col.  W.  E.  Merrill, 

Corps  of  EngineerSf  U.S.A. 


examination  of  the  bia  hockhocking  river  from  its  "r 

to  coolville,  ohio. 

United  States  Engineer  Office, 
Cincinnati  J  November  25,  1 

Sir:  I  have  the  honor  to  submit  the  following  report  ou  tlie  i 
nation  of  the  *' Big  Hockhocking  River  from  its  mouth  to  Coo] 
ordered  in  the  river  and  harbor  act  approved  August  5, 1886. 

The  Big  Hockhocking  is  a  small  stream  that  empties  into  th< 
about  13  miles  below  Parkersburgh.  It  is  navigable  for  a  distant 
miles,  but  only  when  there  is  good  navigable  water  in  the  Ohio, 
town  of  Coolville,  at  the  head  of  the  navigable  stretch,  has  a  pope 
of  about  500,  and  lies  in  a  rich  farming  country  that  needs  an  out 
water.  A  small  expenditure  would  remove  the  overhanging  tre< 
the  few  rocks  that  now  make  navigation  hazardous,  and  would  i 
Ohio  River  boats  to  run  up  to  Coolville  whenever  business  ju 
such  a  trip.  The  estimated  cost  of  doing  the  necessary  work  is  I 
and,  in  my  judgment,  the  benefit  to  the  people  justifies  this  mo< 
expenditure.  For  detailed  estimates  reference  is  made  to  the  an 
report  of  Lieut,  L.  H.  Beach,  Corps  of  Engineers. 

Commercial  statistics  of  the  Hockhocking  were  difficult  to  obtai 

can  only  be  considered  as  approximate.    It  is  reasonable,  howei 

believe  that  river  freights  will  be  largely  increased  whenever  the 

gation  of  the  river  is  made  comparatively  safe.    Such  informati 
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this  subject  as  I  could  get  is  contained  in  the  accompanying  letters  from 
Hon.  0.  H.  Grosvenor  and  from  Captain  Huntington. 
Respectfully  submitted. 

Wm.  E.  Merrill, 
Lieut  Col.  of  Ungineers, 
The  Chiep  of  Engineers,  XJ.  S.  A. 


KKPORT  OF  LIEUTENANT  LANSING  H.   BEACH,   CORPS  OF  ENGINEERS. 

2;anesville,  Ohio,  November  22,  1887. 

Sir:  I  have  to  sabmit  the  following  report  of  work  necessary  to  render  tlie  Big 
Hockhocking  River  navigable  from  its  mouth  to  Coolville,  a  distance  of  5  miles,  in- 
clodiQgan  estimate  of  the  amount  of  money  necessary  to  complete  the  same. 

To  render  this  portion  of  the  river  safely  navigable,  a  number  of  trees  which  are 
OTerhanginff  must  be  cut  down,  some  snags  and  rocks  must  be  removed  from  the 
cbaQQel,  aou  a  bar  below  the  dam  at  the  upper  end  of  the  proposed  improvement 
will  have  to  be  dredged  away. 

The  items  of  work  and  their  cost  may  be  named  and  estimated  as  follows : 

ISOtreeatobe  trimmed,  at|1.50 |195 

^  trees  to  be  removed,  at  $3 264 

^  snags  to  be  removed,  at  |3 60 

°JJ  cubic  yards  of  rock  to  be  removed,  at  50  cents 400 

9|000  cubic  yards  of  dredging  to  be  done,  at  40  cents 3, 600 

p     .  4,519 

Contingencies,  about  10  per  cent 4dl 

Total 5,000 

It  is  believed  that  the  proj^er  expenditure  of  this  sum  will  be  sufficient  to  secure  all 

jj|*t  is  desired  of  the  proposed  improvement,  which  is  to  enable  the  regular  Ohio 

^i^w  boats  to  turn  into  the  Big  Hockhocking  and  run  up  to  Coolville,  whon  the 

lonner  river  is  at  a  sufficiently  high  stage  to  allow  them  to  make  their  regular  trips. 

But  fe^  boats  have  attempted  this  in  the  past  few  years,  owing  to  the  dauber  to 

'lieir  upper  works  from  overhanging  trees  ana  projecting  limbs,  which  danger  is  ag- 

Ejvated  by  the  narrowness  of  the  river,  it  being  but  100  feet  to  200  feet  in  width. 

juesnaes  and  rocks  are  comparatively  few,  and  can  all  be  removed  without  trouble 

P^r'Dg  low  water.    The  principal  expense  of  the  contemplated  improvement  will 

Y]]^  digging  away  a  small  bar  iu  the  river  about  1,200  feet  below  the  dam  at  Cool- 

^^%  but,  as  far  as  can  be  ascertained,  this  bar  is  composed  of  fine  material,  and  its 

^ttioval  will  not  be  attended  with  difficulty,  although  the  price  per  yard  has  been 

^"Oiated  at  40  cents  to  cover  the  cost  of  disposing  of  the  soil.    The  bar  to  be  re- 

vT^d  is  about  SOO  feet  long,  100  feet  wide,  and  requires  a  cut  of  about  3  feet  in  depth. 

^iie    estimate  is  made  for  tools  or  plant  for  use  in  removing  the  trees  and  rocks,  as 

^  Piices  allowed  for  doing  the  labor  are  considered  sufficiently  high  to  cover  their 

Very  respectfully, 

Lansing  H.  Beach, 
J- .  First  Lieutenant  of  Engineers. 

"^^^Gat.  Col.  W.  E.  Merrill, 

Corps  of  Engineers, 


letter  of  honorable  c.  h.  grosvenor. 


_  Gallipolis,  Ohio,  Xovemher  10,  1886. 

^^^B :  Your  letter  of  November  5  is  received.  The  preliminary  examiuation  of  Big 
>^^~^khockiDg  involves  an  examination  of  so  much  of  the  river  as  lies  from  Uockiug- 
;X4Cr]^  up  to  Coolville,  a  distance  of  5  miles.  The  supposition  is  that  by  a  small  expendi- 
]^^^  of  money  the  overhanging  trees  may  be  removed,  logs  taken  our,  a  small  amount 
^j  Y^red^ngaone,  and  it  may  be  the  removal  of  one  rock  called,  as  I  recollect  it,**  The 
t  w^  VVhiteHorse,"  lying  about  half  way  from  Coolville  to  Hockiugport .  It  ia  b^VV^N ^^ 
^^t  with  this  amount  of  expenditure  by  the  Government  the  small  \>ac\L^V^  ^A'S^^^ 
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bet\c€eD  Parkersburgh,  Pomroy,  aud  Gallipolis  may,  during  a  good  portion  of  the  sea- 
HOD,  turu  up  Hockiug  that  short  distance  and  carry  away  prodacts  from  a  large  floar- 
iiig  mill,  now  destroyed,  but  being  rapidly  rebuilt. 
Very  respectfully,  your  obedient  servanti 

C.  H.  Grosyenor. 

Lansing  H.  Beach, 

Lieutenant  of  Engineers, 


LETTER  OF  IRA  B.   HUNTINGTON. 

HocKiNGPORT,  Ohio,  October  31,  l&S?. 

Sir  :  Yours  received  some  time  ago  in  regard  to  slackwater  navigation  of  the  Hock- 
ing River.  At  the  present  time  there  is  shipped  from  Coolville,  5  miles  up,  100  bar- 
rels floor  per  day,  200  to  300  bushels  feed,  and,  I  think,  75,000  to  100,000  bushels  wheat, 
and  about  the  same  of  com  would  come  out  of  the  river  yearly.  General  merchandise, 
150,000  per  year  in  Coolville.  As  to  the  amount  of  coal  that  would  come  oat  I  can 
not  make  any  estimate,  but  a  vast  amount. 

Colonel,  the  general  commerce  of  the  Hocking  Valley  is  immense,  and  would  be  in- 
creased td  a  large  extent  if  we  had  the  facility  of  water  transportation.  Fmit,  wool, 
etc.,  is  raised  up  the  river  in  large  quantities,  also  lumber,  tan  bark,  etc.  Col.  C.  H. 
Grosvenor,  our  Congressman,  can  give  yon  an  idea  of  what  the  commerce  is. 

Our  country  is  all  in  hopes  the  matter  will  be  pushed  forward,  and  the  work  will 
be  commenced.    I  was  away  from  home  when  your  letter  came. 

Hoping  to  hear  from  you  again, 
I  am  yours,  etc., 

Ira  B.  Huntington. 

Col.  W.  E.  Merrill, 

Corps  of  Engineers, 


¥^' 
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APPENDIX  C  C. 


IMPEOVEMENT  OF  THE  FALLS  OF  THE  OHIO  AND  OPERATING  AND  CARE 
OF  THE  LOUISVILLE  AND  PORTLAND  CANAL— IMPROVEMENT  OF  WA- 
BASH RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  TRADEWATER  RIVER, 
KENTUCKY. 


BEPOBT  OF  MAJOR  AMOS  8TICKNEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1868,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Falls  of  the  Ohio,   LoaisTille,    Ken- 

tacky. 

2.  Indiana  Chute,  Falls  of  the  Ohio  River. 

3.  Operating  and  care  of  the  Loaisville 

and  Portland  Canal. 


4.  Wabash  River,  Indiana  and  Illinois. 

5.  White  River,  Indiana. 

6.  Improvement    of    Tradewater   River, 

Kentucky. 


United  States  Engineer  Office, 

Louisville,  Ky,j  July  9,  1888. 

General  :  I  have  the  honor  to  transmit  herewith  the  anunal  re- 
ports on  the  works  nuder  my  charge  for  the  fiscal  year  ending  Jnne  30, 
1888. 

I  was  assisted  by  First  Lieut.  E.  J.  Spencer,  Corps  of  Engineers,  U. 
8.  Army,  until  August  19, 1887,  and  by  Second  Lieut.  William  L.  Sibert, 
Corps  of  Engineers,  U.  S.  Army,  until  April  17,  1888. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


CCi. 

improvement  of  the  falls  of  the  OHIO   RIVER  AT  LOUISVILLE, 

KENTUCKY. 


ENLARGEMENT  OF  UPPER  PORTION  OF  LOUISVILLE  AND  PORTLAND 

CANAL. 

This  work  has  been  carried  on  during  the  year  under  three  contracts; 
two  for  excavation  and  one  for  building  walL  None  of  the  work  has 
progressed  as  rapidly  as  it  should,  and  the  time  of  all  of  ^^he  contracts 
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has  been  extended.    It  is  hoped  that  all  of  the  work  under  conti 
will  be  completed  by  the  3l8t  of  December  of  this* year. 

The  rej>ort  of  Mr.  G.  W.  Shaw,  assistant  engineer,  is  appended  i 
exhfbits  the  amount  of  work  done. 

It  is  proposed  to  modify  some  of  the  details  of  the  present  plai 
this  work,  without  increasing  the  original  estimated  cost.  The  mo< 
cation  consists  in  lengthening  the  dam  extending  from  the  new  ca 
wall  north  and  east,  and  making  a  part  of  it  of  masonry  with  a  num 
of  large  openings  with  bear  traps  and  the  remainder  of  concrete, 
stead  of  crib- work,  to  be  as  shown  on  plan  submitted  to  the  Chie: 
Engineers,  U.  S.  Army,  June  30, 1888. 

The  object  of  this  modification  is  to  provide  means  of  keeping 
harbor  clear  of  mud,  and  to  properly  connect  this  work  with  the  ] 
posed  work  for  improvement  of  the  Indiana  chute.    It  is  also  propo 
to  slightly  modify  the  shape  of  the  enlargement  of  the  canal  below 
bridge  to  make  an  easier  passage  for  boats. 

ENLARGING  BASIN  OF  OANAJ.. 

This  work,  commenced  in  January,  1887,  by  the  contractors^  Glea 
&  Gosnell,  has  progressed  slowly  during  the  year,  it  being  found) 
essary  to  make  two  extensions  of  the  time  for  completing  the  w< 
which  is  now  August  31,  1888. 

The  shops  and  other  buildings  which  had  to  be  moved  to  make  n 
for  the  enlargement  of  basin  have  all,  with  one  exception,  been  pla 
in  their  new  positions,  and  all  of  the  shop  buildings  raised  to  conft 
to  the  new  grade  of  the  canal  grounds  and  put  in  working  order. 

The  swinging  bridge  over  the  old  locks  was  moved  so  as  to  place 
pivot  on  the  north  side  and  give  room  for  the  slopes  near  the  dry-d< 

The  report  of  Mr.  J.  P.  Claybrook,  assistant  superintendent,  is 
pended. 

The  commercial  statistics  will  be  found  in  the  report  of  the  operati 
9f  the  Louisville  and  Portland  canal. 

Money  statement 

July  1, 1837,  amonut  available 1980,92 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |103, 189. 71 

July  1,1888,  outstanding  liabilities 19,236.94 

July  1, 18SS,  amount  covered  by  existing  contracts 140,048.41 

262, 47 


July  1,  1888,  balance  available 18.44 

A.m'ount  appropriated  by  act  of  August  11,  1888 150,00 


Amount  available  for  fiscal  year  ending  J  une  30,  1889 168, 44 


'Amount  (estimated)  required  for  completion  of  existing  project,  includ- 
ing enlargement  of  canal  basin 855. 36! 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  370, 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I,     harbor  act  or  1866  and  1867. 


report  of  mr.  qra.nville  w.  shaw,  assistant  engineer. 

United  States  Engineer  Office, 

Louismlley  Ky.,  June  3U,  18:^ 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  imp 
ing  the  falls  of  the  Ohio  River  at  Louisville,  Ky.,  for  the  fiscal  year  endlifg  Jna.' 


>-^ 
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I 

The  present  project  is  the  enlargemeut  of  tlie  apper  end  of  the  Louisville  and  Port- 
land Canal,  wkicn  is  being  executed  in  accordance  with  the  plans  recommended  by 
Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers,  in  his  auunal  report  for  l*<d3,  with 
lome  modifications  snggested  in  his  report  for  ISfib. 

The  work  consists  in  the  remoyal  of  earth,  loose  rock,  solid  rock,  and  an  old  stone 
Will  and  the  construction  of  a  new  canal  wall  along  the  northern  limit  of  the  pro- 
posed enlargement.  It  has  been  carried  on  nnder  fonr  contracts,  viz :  With  George  W. 
Lewis,  for  excavation  and  removal  of  old  river  wall  on  the  lower  section  ;  with  John 
Molloy,for  excavation  and  removal  of  old  river  wall  on  the  middle  section;  with 
GleasoQ  &,  Gosnell,  for  solid-rock  excavation  on  the  upper  section,  and  with  the 
Salem  Stone  and  Lime  Company  for  constrnoting  the  new  canal  wall. 

The  contracts  with  Lewis  and  Molloy  were  executed  July  1,  1835,  the  work  to  be 
completed  by  December  31,  18d<5.  The  lower  section,  George  W.  Lewis  contractor, 
was  finished  to  grade  November  24,  1886. 

Two  supplemental  contracts  have  been  executed  with  John  Molloy,  by  which  the 
dat«  for  completion  has  been  extended  to  December  31,  1887,  and  December  31,  1888, 
respectively.  The  original  contract  with  Gleason  &,  Gosnell  for  the  upper  section 
wssexecnted  August  4,  1835,  with  the  provision  that  the  work  was  to  be  completed 
December  31,  1886.  The  time  for  completion  has  been  twice  extended,  and  is  now 
December  31,  1888.  The  contract  with  the  Salem  Stone  and  Lime  Company  for  the 
coDstrnction  of  the  new  canal  wall  was  executed  January  15,  1837.  The  time  for 
completing  the  work  has  been  extended  from  December  31,  1837,  to  October  31,  1888. 

Work  on  the  middle  section,  John  Molloy  contractor,  was  begun  on  the  20th  of 
Hay,  1887,  and  continued  until  the  19th  December  following.  The  earth  and  loose- 
rock  excavation  and  removal  of  old  river  wall  have  been  complete<l,  except  so  much 
of  the  earth  as  the  contractor  has  used  for  a  dam  around  the  upper  end  of  his  work. 
About  77  per  cent,  of  the  solid-rock  excavation  had  been  completed  on  June  30,  18S8. 

On  the  upper  section  Gleason  &,  Gosnell  contractors,  work  was  begun  July  1, 1337, 
Md  continued  until  the  1st  of  December.  There  were  no  Interruptions  by  high 
^ater  and  the  season  was  a  remarkably  favorable  one  for  the  work.  About  32  per 
cent,  of  the  rock  excavation  has  been  completed  to  grade. 

"^be  Salem  Stone  and  Lime  Company,  contractors  for  the  new  canal  wall,  closed 
^ork  for  the  season,  by  reason  of  severe  weather  and  danger  of  high  water,  on  the 
^*«t  day  of  November,  1887.  The  foundation  courses  for  the  entire  wall  have  been  laid 
*^about  one-half  of  the  wall  completed. 

^e  approximate  quantities  to  be  removed  on  the  upper,  middle,  and  lower  sections 
*^d  the  amount  of  masonry  in  the  new  canal  wall,  were  estimated  as  follows: 


Materials. 


Salem  Stone 
ftnd  Lime 
Company. 


^^fc  excaration 

rf**<irock  excavation. 


X>,.;^**-rock  excavation 


wall  removed 
canal  wall 


Cfuhie  yardi. 


0,000 


Upper  sec- 

tioD  (Gleason 

6t,  GoBDell). 


Cubic  yards. 

iio.ooo 


Middle  seo' 

tion  (John 

Molloy). 


Lower  sec- 
tion (George 
W.  Lewis). 


Cubic  yardt. 
91,461 
46. 440 

1,500 
4.152 


I 


Cubic  yards. 

103, 356 

37, 402 

500 

5,413 


^j^^^6  following  qnantities  of  excavation  had  been  removed  from  the  upper,  middle, 
^  lower  sections,  and  masonry  laid  in  new  canal  wail,  on  Juue  30,  18Hd : 


Materials. 


<^lj^**  excavation 

-OoJ^^tick  excavation . . 
^r^^^;^eck  excavation. 
C^^i^^ removed   .... 


Upper  sec- 
tion (Gleason 
Sc  Gosnell). 


Cubic  yards. 


35. 435. 22 


Middle  sec- 
tion (John 
Molloy). 


Cubic  yards. 

73.  085.  50 

35.  634.  77 

4.  808,  65 

11, 830  89 


Lower  sec- 
tion (George 
W.  Lewis). 


Cubic  yards. 
8(5,  r»49.  13 
32.  897. 16 

8,  813.  21 

9.  922.  50 


Canal  wall 

(Salem  Stone 

aud  Lime 

Company). 


Cubic  yards. 


5, 612.  86 
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The  following  shows  the  amount  of  materials  excavated  and  masonry  laid  in  the 
new  canal  wall  during  the  fiscal  year  ending  Jane  30,  1888  : 


Mftterialt. 


B»rth  ezoftvatioQ 

Solid-rook  excayatlon  . 
LooM>rook  ezoftyation 

Dry  wall  removed 

liMonry 


Upper  860. 

tion  (Gleason 

&,  Goanell). 


Middle  seo- 

tion  (John 

MoUoy). 


Oubic  yards.    (hUne  yards. 

0, 185. 5 
10, 98a  38  I        29,8»4.81 

,i*!I!''*"!  1,908.40 


Canal  wall 

(Ralem  Stone 

and  Lime 

Company). 


Oubie  yards. 


4.982.04 


Nora.— Lower  seotion  (Qeorge  W.  Lewie)  completed. 
Very  respectfully,  your  ohedient  servant, 


Maj.  Amos  SncK^ncT, 

€hrp$  of  EngineerSy  U*  8,  A, 


Granville  W.  Shaw, 

AatUtant  Engineer. 


REPORT    OF    MR.    J.    P.    CLATBROOK,  ASSISTANT    SUPERINTENDENT    LOUISVILLE    AN 

PORTLAND  CANAL. 


United  States  Louisville  and  Portland  Canal  Office, 

Louisville,  Ky,,  July  2,  1888. 

Sir:  On  ''enlarging  the  hasin  of  the  Louisville  and  Portland  Canal  at  the  head  ( 
the  locks/'  I  have  the  honor  to  report  that  the  contractors  for  earth  and  rock  exci 
vation  Messrs.  Gleason  &,  Gosuell,  have,  for  the  year  ending  June  30,  1888,  ez( 
vated  matenal  as  follows:  Earth  excavation,  42,549  cubic  yards;  rock  excavatioi 
3,234  cubic  yards.  The  report  for  the  year  ending  June  30, 1887,  shows  the  excavi 
tion  on  the  same  work  for  that  year  tp  be :  Earth  excavation,  66,246  cubic  yardf 
rock  excavation,  341  cubic  yards;  total  earth  excavation,  108,795  cubic  yards;  tot^^ 
rock  excavation,  3,575  cubic  yards. 

The  contractors  have  on  the  work  two  boilers,  three  bolsters,  twelve  cars,  and  fotir* 
carts. 

During  the  year  the  blacksmith-shop,  the  canal  warehouse,  the  engine  and  boile-   ' 
house,  and  tie  iron  machine-shop  have  been  lifted  to  a  height  to  correspond  with  tl 
new  grade  of  the  grounds  between  the  old  locks  and  the  new,  and  supported  on  bri< 
I)illars  built  on  solid  ground.    The  ground  under  and  around  the  houses  has 
filled,  and  the  houses  fitted  up  for  use. 

The  wood  machine-shop  (planing-mill)  has  been  rebuilt,  and  the  framing-shed  b 
been  moved  into  its  final  position.  Ail  the  old  shafting  has  been  put  in,  and  whe- 
rendered  necessary  by  the  changed  positions  of  shop  buildings  new  shafting  has  be* 
purchased  and  put  up.  The  shops,  warehouse,  framing-shed,  and  l>oiler  and  engi. 
house  have  all  been  turned  over  to  the  superintendent  of  the  canal. 

A  new  foundation  for  the  spider  carrying  the  pivot  and  the  circle  of  the  swin 
bridge  over  the  old  locks  has  been  built  on  the  north  side  and  the  bridge  moved  acrci:^:^ 
the  locks  and  pivoted  on  the  north  side.    After  the  bridge  was  move<l  it  was  adjust^="^ 
eo  as  much  as  possible,  to  take  out  the  twist  in  the  floor  and  the  lateral  bend  in  t^ 
trusses.    Also  the  bottom  timbers  of  the  gallows-frames  were  trussed. 

New  approaches  to  the  bridge  on  both  the  north  and  the  south  sides  have 
built. 

The  engineer's  tool-house  has  not  yet  been  moved  into  its  final  position,  the  c< 
tractors'  boiler,  engines,  and  hoisters  being  in  the  way. 
Very  respectfully,  your  obedient  servant, 

J.  P.  Clatbroos. 
AseUtani  Superintended 

Maj.  Amos  Stickney, 

Corps  of  Engineers^  U.  S,  A, 
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C  C  a. 

mPBOVEMENT  OF  THE  INDIANA  CHUTE.  PALLS  OP  THE  OHIO  EIVEB. 

« 

The  work  of  the  past  season  has  been  directed  mainly  to  the  removal 
of  a  large  part  of  what  is  known  as  the  left-hand  reef,  lying  between 
the  cross-dam  and  the  railroad  bridge,  and  repairs  to  cross-dam.  The 
season  was  unusually  favorable  and  a  great  deal  of  effective  work  was 
done,  which  resulted  in  widening  and  straightening  the  channel  and 
putting  the  cross-dam  in  good  condition.  The  project  for  the  improve- 
ment of  this  channel  was  general  in  its  nature,  and  contemplated  the 
excavation  of  rock  and  construction  of  dikes  as  might  be  found  neces- 
sary for  the  safety  of  navigation,  efforts  being  directed  to  the  making 
of  a  safe  channel  over  the  falls  for  use  when  the  canal  was  inoperative 
by  reason  of  high  water. 

During  the  past  two  years  much  attention  has  been  given  to  the  study 
of  this  part  of  the  falls,  with  a  view  of  increasing  the  usefulness  of  the 
Indiana  channel,  and  greatly  benefiting  the  passing  commerce  by  mak- 
ing the  channel  navigable  at  a  lower  stage  of  the  river.  A  definite  proj- 
^t  for  the  continuation  of  the  work  was  submitted  to  the  Chief  of 
Engineers  June  30, 1888. 

The  report  of  Assistant  Engineer  G.  W.  Shaw,  under  whose  supervis- 
ion the  work  of  the  past  season  was  performed,  is  appended. 

The  commercial  statistics  will  be  found  in  that  part  of  the  report  re- 
lating to  the  Louisville  and  Portland  Canal. 

Money  statement 

•[%  1,1887,  amount  available 119,773.96 

•''{(y  I.  Idd8,  amount  expended  during  fiscal  year,^ exclusive  of 

.  ^labilities  outstanding  July  1,  1887 1 $10,350.02 

^^Jyl,1888,  outstanding  liabilities 11.50 

10.361.52 

;f^J  1,1888,  balance  available 1 9,412.44 

^^oantappropriatedby  act  of  August  11,  18Sd 15,000.00 

^ount  available  for  fiscal  year  ending  June  30,  1889 24,412.44 

Vmonnt  (estimated)  required  for  completion  of  existinj?  project 115,  000.  00 

^moQut  that  can  be prodtably  expended  in  fiscal  yearendiui?  J(uie30,  IH90  100, 000.  00 
^^bmitted  in  oompliauce  with  requirements  oi"  sections  2  of  river  and 
barbor  acts  of  18t>6  and  1867. 


\ 


report  of  mr.  granv^llb  w.  8haw,  assistant  exgixker. 

United  States  Exgixeer  Office, 

Louisville f  Ky.,  June  30,  18?^3. 

^^OR:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Indiana 

2lJ^,  Falls  of  the  Ohio  River,  for  the  fiscal  year  ending  June  30,  I6r6fi : 

^-^6  present  project 'has  in   view  the  removal  of  projectinj^  rocks  and  reefs  in  the 

*^iana Chute,  so  as  to  make  a  channel  400  feet  wide  from  the  cross-dam  to  the  rail- 

~*<i  bridge.    The  work  of  previous  seasons  has  been  mainly  devoted  to  the  removal 

the  right-hand  reef  and  a<liaceut  points. 

"^teran  inspection  of  the  cnannel  on  September  16,  1837,  it  was  determined  to  de* 


^^|J«  this  season  to  the  removal  of  a  lon<j,  irregular  mass  of  projecting  rocks  on  the 
^^^Jithside  of  the  chute,  known  as  the  left-hand  reef.  A  barge  wan  located  at  the 
^^d  of  the  reef  on  September  24,  on  which  were  constructed  a  number  of  cribs,  to  be 
^^^  M  a  breakwater.     These  cribs  were  lowered  from  the  barge,  tilled  with  stone, 


of  thereof  on  September  24,  on  which  were  constructed  a  number  of  cribs,  to  be 
^--«  aa  a  breakwater.     These  cribs  were  lowered  from  the  barge,  tilled  with  stone, 
T^sheetedso  that  drilling  was  begun  on  the  27th.     Work  was  vi^oroviMy  \^Tc>^<ft(ivvX«i^, 
^^d  by  the  middle  of  November  the  projec^/n^^  points  had  been  removed  tromX^CLft  ^u- 
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fire  reef,  which  covered  a  space  abdiit  1,200  feet  I0T15  by  from  30  to  12")  feet  wide.  In 
iiddition,  a  nnmber  of  high  poiats  ia  the  chaaDel  aad  oq  the  rii^ht-haiid  reef  were 
fouDd  and  removed,  aa  will  be  seen  by  the  accompanying  plan.  Work  was  suspe  nded 
for  the  season  by  reason  of  high  water  on  November  21,  1887. 

The  eifect  of  this  work  on  navigation  has  been  to  increase  the  safe  channel  from 
150  to  2.50  feet  in  width,  and  to  materially  assist  the  passage  of  tows  and  vea&^ls  by 
straightening  and  deepening  a  very  crooked  and  dangerous  chnte. 

A  ibrce  of  carpenters  was  employed  in  repairing  the  cross-dam  and  the  guiding- 
dike  on  the  uortn  side  of  the  canal.  With  the  work  done  last  season  it  is  expected 
that  the  cross-dam  will  need  very  little  repair  for  several  years. 

The  cost  of  the  work  for  the  season  was  $10,361.52,  of  which  $8,373.39  were  ex* 
pended  on  the  Indiana  Chute  and  $1,988.13  on  repairs  of  the  dam  and  guiding-dike. 

The  Falls  gauges  were  read  daily  between  the  stages  of  7|  and  8i  feet  on  the  upper 
canal  gauge,  and  at  intervals  of  one-half  foot  above.  Descending  vessels  used  the 
Falls  126  days,  and  ascending  vessels  29  days.  DuHng  this  time  1,875  vessels  passed, 
representing  a  total  undertonnage  of  1.000,467  ton»^  and  carrying  10,720,800  bushels  of 
coal,  besides  a  large  amount  of  misoellaneons  merchandise. 
Very  respectfully,  your  obedient  servant, 

Granville  W.  Shaw, 

Maj.  Amos  Stickney,  AsHatant  Engineer, 

Corps  of  Engineers,  U.  S.  A. 


C  C3. 

OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL. 

The  caual  was  opened  for  the  passage  of  commerce  during  the  entir© 
year,  with  the  exception  of  twenty  days.    It  was  closed  eighteen  days 
on  account  of  high  water,  and  two  days  by  ice.    No  accident  or  delay 
of  consequence  has  occurred,  except  such  delay  as  was  occasioned  by 
the  limit  of  capacity  of  lockage  when  a  number  of  coal  tows  arrived 
together.    Necessary  minor  repairs  have  been  made  to  lock  machinery, 
buildings,  fences,  bridges,  dredges,  scows,  etc.    A  new  winding-drum 
was  attached  to  engine  at  middle  gates,  on  the  south  side  of  locks,  to 
pull  boats  in  and  out  of  locks,  and  relieve  the  boiler  on  the  north  side, 
which  furnishes  steam  for  the  electric-light  engine. 

The  shops  and*other  buildings  which  had  to  be  moved  on  account  of 
the  enlargement  of  the  basin  are  all  in  place  and  fitted  up  for  their 
uses,  with  the  exception  of  one  store-house. 

A  considerable  portion  of  the  large  deposit  of  mud  on  the  old  canal 
walls  and  berms  has  been  removed,  and  the  slopes  are  being  made  to 
conform  to  the  new  condition  of  the  grounds  between  the  old  and  new 
locks,  arising  from  the  raising  of  their  level,  with  the  material  from  the 
basin  enlargement.  The  tow-boat  was  docked  and  hog  chains  put  on 
her,  as  it  was  found  that  the  longitudinal  steel  'bulkheads  did  not  keep 
her  in  shape. 

The  water-pipe  connected  with  the  force-pump  on  north  side  of  locks 
has  been  extended  to  the  shops  as  a  means  of  protection  in  case  of  fire. 

A  complete  new  set  of  chains  for  moving  the  gates  of  the  new  locks 
has  been  purchased,  and  most  of  the  chains  placed  on  the  gates. 

The  dredging  during  the'year  has  been  less  than  usual  owing  to  dif- 
ficulty in  working  when  the  water  was  extremely'  low ;  the  condition  of 
the  canal  in  this  respect,  however,  is  very  fair.  The  building  of  a  sec- 
ond new  dredge  has  been  postponed  from  year  to  year,  as  the  old  dredge 
continued  to  do  its  work.  It  is  possible  that  a  necessity  will  arise  lor 
commencing  the  construction  of  this  new  dredge  during  the  coming 
year,  but  a  thorough  repair  of  the  old  one  will,  it  is  believed,  make  it 
serviceable  for  some  time  yet. 

The  two  new  mud  scows  estimated  for  last  year  have  not  been  built, 
owing  to  the  disarrangement  ot  t.\\^  ^\io\)a. 
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The  old  tow-boat  Walker  Morris^  wbich  had  been  in  service  many 
years  on  the  canal,  was  sold  at  public  auction. 

CJontract  has  been  entered  into  with  P.  H.  Sweeueyto  furnish  the 
material  and  build  the  revetment  on  the  lower  part  of  the  slopes  at 
the  new  locks.  It  is  expected  that  he  will  begin  the  work  in  a  few  days. 
liTew  guard-gates  at  both  old  and  new  locks  estimated  for  last  year 
were  not  built,  as  the  old  gates  continued  to  hold.  It  is  deemed  neces- 
sary to  provide  for  new  ones  during  the  coming  year. 

The  stone-wall  of  tha<3anal  and  the  face  of  the  rock  beneath,  as  left 
in  the  excavation,  contain  many  rou<,4i  and  jagged  points  which  are 
dangerous  to  passing  boats  and  should  be  removed.  The  channel  at 
the  lower  entrance  to  the  canal  should  be  excavated  to  give  the  same 
depth  of  water  as  there  is  on  the  lower  miter  sill,  that  is,  4.9  feet  at  the 
extreme  low  water  of  last  season.  In  1873  this  work  was  conimenct»d, 
bat  owing  to  a  rise  in  the  river  the  work  was  not  completed.  Owing  to 
the  rare  occurrence  of  extreme  low  water  no  great  inconvenience  was 
experienced  at  this  point  until  la^t  summer,  when  a  number  of  boats 
found  difficulty  in  passing,  and  on  one  occasion  the  new  locks  could 
not  be  entered  at  all. 

A  survey  has  been  made  of  this  part  of  the  channel  and  develops  the 
fact  that  excavation  is  needed  for  a  distance  of  1,300  feet  below  the  lock, 
and  to  provide  a  channel  150  feet  wide  would  require  the  removal  of 
M71  cubic  yards  of  rock.  This  excavation  should  eventually  be  made, 
but  for  present  needs  it  is  deemed  sufficient  to  excavate  the  area  which 
^  a  less  depth  than  3  fret,  and  for  a  channel  100  feet  wide.  This 
^ould  necessitate  working  over  a  length  of  about  300  feet,  and  require 
the  removal  of  about  2,400  cubic  yards.  Estimating  the  cost  at  $8  per 
yard,  the  sum  of  $19,200  would  be  required. 

The  supply  of  water  for  the  use  of  the  employds  of  the  canal  is  quite 
a  serious  question.  The  canal  water  is  utterly  unlit  for  use,  and  much 
objection  is  made  to  the  river  water  on  account  of  the  draiuago  of  the 
cities  of  Louisville  and  Jefferson ville. 

The8ui>erintendent  of  the  canal  submits  an  estimate  of  $2,000  for  ex- 
tension of  pipes  of  the  city  water- works  to  the  locks,  and  this  is  proba- 
cy the  best  solution  of  the  question. 

The  enlarging  of  the  basin  of  the  canal  is  being  prosecuted  with  funds 
derived  from  the  appropriation  for  improvement  of  the  Falls  of  the  Ohio 
K^^er,  and  the  work  will  be  embraced  in  the  report  for  that  improve- 
ment. 

The  usual  tables  of  expenditures  and  of  commerce,  and  the  rei)ort  of 
Mr.  Thomas  H.  Taylor,  superintendent  of  the  canal,  are  appended. 

The  estimate  for  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
y^  ending  June  30, 1889^  is  as  follows: 


Items. 


5*Wlarpay-ron» — . 

Extra  u6or 

^oetil  repairs 

MuoelkneoiM,  fael,  oil,  etc 

5«P*ir  of  old  dredge 

Miw  ipisrd.gates,  new  looks 

new  loard-gates,  old  locks 

^*vMBient  of  slopes  ftbore  look  walls  . 


ADDOunt. 


13 1. 560 
5,  000 
5,  000 
5.  01(0 
3,000 
8,000 
2.  345 
6,000 


Items. 


Two  uow  mud  scows  

Work,  dres.siiii:  canal  wall 

Exrjivation  of  oliantM^l,  lower  ontranco 
Exlonsion  of  city  water  pipos  to  lockn. 
Coutiuguucius 

Total 


Amoont. 


$4, 

000 

1. 

000 

19. 

'H\0 

•1 

(»00 

5. 

000 

100,105 


It  win  be  observed  that  $20,345  of  this  cstijnato  are  for  items  wUlcb. 
Speared  in  last  year's  estimate;  viz,  guard-gates,  paviug-s\o\)Via,  ^mCl 
mass 109 
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8COW8 ;  aad  that  the  cost  of  operating  the  caual  daring  the  past  ji 
was  correspondingly  less  than  the  estimate. 

FiiMncial  ataUment  for  the  fiscal  year  eliding  June  20, 1888,  operaiimg  and  care  of  Lo 

ville  and  Portland  Cajnalf  Kentucky. 


Beceipta. 


Auction  sale 
Dry-dook ... 
Dredging... 

Rent 

Pumping ... 

Total. 


A.moant. 

$1,525.00 

701. 61 

15.5.00 

97.50 

12.50 

2, 494. 61 

Expendttnres. 


Office  and  general  administration. .  . 

Canal  andlocka 

Dredging 

Total 


Amoi 


$12,52 
25.19 
15,70 


53.42 


Statement  ehowlng  coet  of  passing  boats  and  freight  through  ihe  Louisvilh  and  PorU 
Canal  for  the  fiscal  year  ending  June  30, 1^88,  including  all  expenditures. 

Per  lockage •.... $S 

Per  boat 4 

Per  ton 

DetaiUd  statement  of  expenditures^  operating  and  care  of  Louisville  and  Portland  Canalj 

the  fiscal  year  ending  June  30,  18&8. 


Date. 


1887. 

July 

August 

Semember 

Oclober 

Kovember 

December 

1888. 

Janaary ....... 

February 

March 

May 

Juno 

Total.... 


Office  and  general  administration. 


Salaries. 


$920.00 
850.00 
795  00 
980.00 
795.00 
860.00 


795.00 
980.00 
855.00 
1.015.00 
850.00 
844.50 


10,529.50 


Supplies. 


$49.08 
46.48 
17.24 
0.78 
17.80 
49.99 


a.  46 
44.31 

6.08 
26.80 

4.30 
20.03 


332.85 


Miacella- 
neona. 


$117.32 
110.04 
124.04 
135.94 
122.69 
69.27 


144.43 
81.92 
172. 32 
114.24 
251. 8:t 
217. 35 


1,661.99 


Total 


$1,086.40 

1, 007. 12 

936.28 

1.125.72 

935.49 

969.26 


080.89 
1,106.23 
1, 033.  40 
1,155.54 
1. 106. 13 
1,081.88 


12, 524. 34 


Canal  and  locka. 


Labor. 


$1,255.00 
1.255.00 
1,155.00 
1,255.00 
1,255.00 
1.265.00 


1,260.00 
1,260.00 
1.260.00 
1, 260. 00 
l,260.0i 
1,260.00 


15,090.00 


Supplies. 


$128.15 
93.00 
203.07 
165.39 
202.18 
330.97 


176.04 
205.35 
208.85 
171.00 
167.00 
160.13 


2,310.18 


RepaiiB. 


$307.41 
181.16 
300.36 
1.043.05 
5U.72 
152.33 


997.73 
396.13 
987.26 
911.06 
966.69 
993.05 


7.779.86 


Tot 


$1,78 
1,5« 
1.7« 
2.46 
1.9« 
1,7S 


2.43 
1,86 
2,49 

2,39 
8.42 


25^18 


Date. 


1887. 


July 

August.... 
September. 
October.... 
November . 
December.. 


1888. 


January . 
February 
March... 


Dr^ging. 


Labor. 


$875.00 
875.00 
875.00 
875.00 
875.00 
876.00 


875.00 
875. 00 
875.00 
875.00 
875.00 
875.00 


Total \    10,W».(>0 


i 


Supplies. 


$548.00 
824.00 
246.82 
835.10 
171.72 
890.27 


230.65 
302.05 
275.00 
278.94 
322.88 
185.47 


i 


3,610.80 


Repairs. 


$277.91 

720.16 

72.47 

70.74 

110.93 

47.19 


86.27 
66.29 
62.56 
63.82 
26.23 
12.44 


1,506.01 


TotaL 


$1,700.91 
1,919.16 
1.194.29 
1.280.84 
1.157. 65 
1,812.46 


1,101.82 
1.233.34 
1,212.56 
1,207.76 
1,231.11 
1.073.01 


15,706.81 


^«gT«« 


$4,« 
4.4f 
8,81 
4.8^ 
4.01 
i« 


4,« 

4.20 
4.74 
4.70 
4.72 
4.67 


63,431 
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Money  statement. 

July  1, 1887,  amount  available |34,8t>.X97 

Allotment  from  amoant  appropriated  by  act  of  July  5,  1884 77, 805. 00 

112,668.97 
July  1, 1888,  amount  expended  during  fiscal  year,  exclneive  of 

liabUiUes  outstanding  July  1,  1887 |48,809.25 

Jnly  1, 1888,  outstanding  liabilities 4,646. 51 

Jalyl,1888,  dropped,  not  drawn 58,565.00 

112,020.76 

Jnly  1, 1888,  balance  available 648.21 


-^^f^nd  of  proposals  for  stone  revetment  received  in  response  to  the  attached  advertise^ 
•outdated  ApHl  25,  1888,  and  opened  May  26,  1888,  by  Maj,  Amos  Stickney,  Corps  of 
%•«««•»,  U,S,  A, 


Ho. 


Karnes  of  bidden. 


Phillip  DoBohae 

«od«riek  Maokenzie. 

Q.D.  Hamilton 

WilhamF.  Shanks... 

Patrick  H.  Sweeney . 

JoBephNevin 


Face  stone, 
1,400  cubic 
yards  (more 
or  less),  per 
cubic  yaid. 


$4.85 
4.48 

2.60 

a  15 

2.22 

1.90 


Backing, 

700  cubic 

yards  (mure 

orlesa),  per 

cubic  yard. 


$0.90 

1.15 
C     1.10     } 
{     L40     5 

1.10 

i      1.20     { 
L50 


Coat  of 
building  re- 
vetment 
per  square 
yard- 


Total  cost 

(4,000 

square 

yard.-.). 


$0.38 
.56 

.46 

.50 

.394 

.74 


$8,940 
9,317 
6,  210 
6, 420 

11.880 
6,209 
6,528 
0,670 


Remarks. 


(}  ravel. 
Kock.' 

♦Gravel. 
♦Book. 


*Beoommended  for  acceptance. 


-^^^d  of  proposals  for  paintSf  oilSf  etc.y  received  in  response  to  the  attuched  advertisement 
dtkUiAMay  9,  and  opened  June  9,  1888,  by  Maj,  Amos  Stickney,  Corps  of  EngineerSf 


IWription  of  articles. 


gl;^  lantern,  tnbnlarW 

(ireaae,axle 

{jf^wBa^tabiu^w;;;;;;:::;; 

^whHe.inoa 

JJJ.  black  (lubricatinp) 

X!}?y'iirfer, Bell's  cylinder.... 
^".beadUght  175©,  coal 

B.HW.S.,  extra 

wJluMeed.  boiled 

^  lubricating.  XXX  sperm, 

•ogiae. 
gn»t,oxideof  iron,R.M  ...... 

i*Pr,aand,asst 

^^rpeatine 


Nnm 
ber 

(more 
or 

less). 


24 

12 

12 

300 

150 

30 

20 

10 

250 

60 

50 

60 
10 
20 
10 


Unit  of  quan- 
tity. 


Number 
Boxes  . . 
Number 
Pounds . 
Gallons . 

do  ... 

—  do  .  . 
Barrels . 
Gallons . 

do  ... 

....do  ... 


. . . . do  . . . 

?uires.. 
onnds 
Gallons 


1.  Bidof  W.W.  Hite 
&.  Co. 


6  cts.  per  lb 

11  cts.  per  gall . 

$1  per  "^all 

16 J  cts.  per  call 
$6.75  per  bbl . . . 
65  cts.  per  ^all  . 
59  cts.  per  gal  1  . 
35  cts.  per  gall  . 


2.  Bid  of  PeaHlee,  Gaul- 
ber  Sc  Co. 


10  cts.  each. 

5  cts.  per  box.  * 

(JO  ctH.  each. 

5J  cts.  per  lb. 

13  cts.  ]ior  ;iall  by  bbl.f 

90  ct8.  per  ^all. 

17  cts.  per  jrall. 

13^  ct8.  per  libl.  by  bbl. 

62  cts.  per  g.iU.  by  bbl. 

r^O  cts.  per  gall. 

22  cti«.  per  gall,  by  bbl.  { 


55  cfj*.  per  gall,  by  bbl.  ^ 
25  cts.  per  quire. 
3  cts.  per  lb. 
46  cts.  per  gall 45  cts.  per  galL 


Diamond,  reeommeinded  for  aooeptance.  t  Summer,  10  cents  per  gallon ;  winter,  13  cents  per 
Wwi.  I  If  less  than  barrel,  27  cents  per  gallon,  Peerless,  light  color.  ^  If  less  llisn  barrcU.  60 
*•«•  per  leallon. 
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Abstract  qf  propottals  for  t'oal  received  in  response  to  the  attached  advertisement  dated  Maif 
U,  1688,  and  opened  June  9,  188d|  by  Maj.  Amos  Stickney,  Corps  of  Engineers,  U.  S.  A. 


No. 

Name  of  bidder. 

Kindof  ooal. 

Quantity  (more 
or  leaa). 

Price. 

Bobbela. 

Tone. 

PerbuaheL 

Per  ton. 

*1 

Aastin  H.  Dnean 

Best  Pittabareh 

11,800 

000 

34.500 

...... 

8 

f0.1l 
.11 
.00 

Second  popl,  Pittebansh 

Ohio  River  or  Kaoawa 

Api1irar.it<^  piffff 

• 

$7.5C1 

Anthracite  nut 

7.6d 

Total  coat 

$4.8^ 

*  Recommended  for  aooeptance. 

Abstract  of  proposals  for  manilla  rope  received  in  response  io  the  attached  adtertisemem  t 
dated  May  9,  1888,  and  opened  Jun4  9  by  Maj,  Amos  Stickney^  Corps  of  Engineers^ 
U.S.A. 


") 


Kind  of  rope. 


Quantity 
(more  or  leaa). 


2  inch  diameter  ... 
|-inch  diameter  — 

1  iocb  diameter  ... 
14  inches  diameter 
l\  inches  diameter 
1}  inches  diameter 

2  inches  diameter  . 


Total  cost. 


Pound*. 

25 

50 

150 

250 

1,250 

1,000 

1,150 


1.  Bid    of 

W.  W.  Hite 

&  Co.  (per 

pound)* 


Centt. 


m 

11 

111 
iij 

Hi 


$445. 62 


3.  Bid  of  M. 

Kippert  & 

Co.  (per 

ponncL)* 


Genu. 


Hi 

ii{ 
ii( 

111 
lU 
11* 
111 


I44&62 


'Recommended  for  acceptance. 

Jbitract  of  proposals  for  furnishing  and  delivering  forage  at  the  Louitmille  and  Portland 
Caual  receivii  in  response  to  the  attached  advertisement  dated  May  9,  1888,  and  opened 
June  9,  1888,  by  Maj.  Amos  Stickney^  Corps  of  Engineers,  If.  S.  Army. 


Articles. 


Hay,  timothy pounds.. 

Oats,  blacl£ bushels.. 

Straw,  wbc.it pounds.. 

B<-au,  middlings do 


Total  cost. 


Quantity 
(more  or  less). 


1.  Bid  of  (George  2.  Bid  of  B.  B. 
Becker.  'ConDor.* 


10,000 
300 
500 
600 


CenU. 
.95 
.40 
.35 
.85 


$.M1.85 


Omtt. 
.94 

.38 
.4tt 
.90 


I21&46 


*  Recommended  for  acceptance. 

Abntrnct  of  proposals  for  ice  received  in  response  to  the  attached  advertisement  dated  May 
9, 1888,  and  opened  June  9, 1888,  by  Maj*  Amos  Stickney ^  Corps  of  Engineers^  U.  S.  A. 


Delivered  to — 


507  "West  Chestnut  street 

Branch  ofBce,  Third  and  River  streets  . 
Locks  of  Louisville  and  Portland  Canal 


Total  coat 


Quantity 

(more  or  leas) 

daUy. 


Potmdt. 


10 
10 
75 


Bid  of  Locke 
&Jaequenin 
per  ponnd.* 


Cents, 


.40 
.40 
.40 


m 


*  Reoommeii^e^  tot  VAoev^anoe, 
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ABSTRACTS  OF  COMTBACTS. 

Name:  Patrick  H.  Sweeney.  Date:  Judo  16,  1888.  Purpose  and  consideration:  That 
the  8aid  Patrick .H.  Sweeney  ahall  fnmish  all  the  labor  and  material  necessary  for, 
and  bnild  4,000  square  yards,  more  or  less,  of  a  stone  revetment  on  the  earthen  slopes 
at  the  looks  of  the  Loaisville  and  Portland  Canal,  atLonisyille,  Ky.,  as  designated 
by  the  engineer  officer  in  oharre.  That  the  said  MaJ.  Amos  Stickuey  shall  pay  the 
wild  Patrick  H.  Sweeney  for  the  said  material  and  labor,  as  follows:  For  face  stone, 
|2>'i3  per  eobic  yards ;  for  gravel  backing,  74^  cents  pet  cnbic  yard;  for  building 
reYetment,  3^  cents  per  square  yard. 

Name:  Austin  H.  Dngan.  Date:  June  22, 1888.  Purpoee  and  consideration :  That  the 
•aid  Anstin  H.  Dngan  shall  furnish  ooal  for  use  on  the  Louisville  and  Portland  Canal 
and  io  offices  at  LouisTille,  Ky.,  for  th&  fiscal  year  ending  June  30, 1QS9,  as  follows: 
34,^  bnsbels,  more  or  less,  oi  Ohio  River  or  Kanawha  coal ;  11,800  bushels,  more  or 
IcM,  of  the  best  Pittsburgh  coal ;  900  bushels,  more  or  less,  of  second  pool  Pittsburgh 
coal;  8  tons,  more  or  less,  of  anthracite  egg  ooal :  8  tons,  more  or  less,  of  anthracite 
not  coal  That  the  said  lialor  Amos  Stickney  snail  pay  for  the  said  coal,  when  de- 
livered as  required,  at  the  following  rates,  viz :  For  the  Ohio  River  or  Kanawha  coal, 
d  eente  per  bnshel ;  for  the  htait  Pitt«bnrgn  and  second  pool  Pittsburgh  ooal,  11  cents 
perbnahel;  for  anthracite  nnt  and  egg  coal,  |7.50  per  ton. 


IBPOBT  Oy  MB.  THOMAS  H.  TAYLOR,  SUPERINTENDENT  OF  THE  OPERATIONS  OF  LOU- 
ISVILLE AND  PORTLAND  CANAL  FOR  TUB  FISCAL  TEAR  ENDING  JUNE  30,   1888. 

Su:  The  canal  was  open  and  in  operation  the  entire  year  with  the  exception  of 
twenty  davs,  eighteen  of  which  was  caused  by  high  water  and  two  days  lost  by  ice. 
AlthoQgh  the  river  was  extremely  low,  the  old  locks  were  only  used  to  pass  one 
steam-boat,  this  on  account  of  the  channel  being  deeper.  The  organization  of  the 
T^golar  force  of  the  canal  remains  as  heretofore,  with  the  addition  of  an  extra  man 
on  the  tow-boat  as  striker  or  assistant  engineer.  The  force  consists  of  1  superintend- 
ent, 1  assistant  snperinteudent,  1  clerk,  I  traffic  manager,  2  messengers,  1  carpenter, 
1  pilot,  1  blacksmith,  1  first  lockmaster,  1  second  lockmaster,  1  engineer  of  tow-boat, 
"  ^ORinoers  of  dredges,  1  machinist,  3  engineers  of  locks,  8  look  hands,  1  lock  watch- 
^^  2  dipper  tenders,  4  steam-boat  hands,  1  blacksmith  striker,  1  teamster,  1  striker, 
^^E^ge bands,  1  dredge  watchman,  1  steam-boat  watchman,  and  1  bridge  tender. 

^e  work  of  passing  vessels  through  the  canal  has  been  promptly  and  satisfactorily 
P^nonned.  No  accident  or  dela^  worth  mentioning  has  occurred.  The  enlarging  of 
tue  eaoal  basin  being  under  the  improvement  of  the  falls  of  the  Ohio,  a  report  of  this 
^<^rk  will  be  made  by  assistant  engineer  in  charge.  Owing  to  this  work,  that  of  the 
l^nigyille  and  Portland  Canal  has  been  smaller  than  it  would  have  otherwise  been, 
^bekitclien  of  residence  at  libks  has  been  repaired.  Covers  have  been  made  for 
well  holes  in  lock-walls.  The  mud  was  removed  from  the  walls  of  the  old  canal  that 
jj^J^Bbeen  accumulating  for  several  years,  and  the  slopes  of  the  canal  commenced. 
1^06  tow-boat  Major  MoKenzis  was  docked  and  hog  chains  put  on  her ;  5  new  wickets 
^orepQt  on  new  lock-gates,  a  number  of  check  posts  were  put  down  at  head  of  canal, 
^  new  coal-house  for  blacksjuith  shop  was  built  adjoining  shops.  New  boxing  was 
PntoQgi^j^Q.plppg  Qi^  south  side  of  canal,  and  on  north  side  from  boiler-house  to  lower 
BDgine-house.  The  steam-pipe  that  was  put  under  ground  from  boiler-house  to  up- 
P^^^Rine  was  taken  np  and  replaced  on  the  wall. 

^he  shelter  house  on  old  canal  was  moved  nearer  to  the  locks.    The  thenard  shut- 
****  Were  repaired.    All  the  buildings  of  the  Louisville  andPortland  Cinal  tiiat  were 
"''^vedand  put  in  new  positions  were  repaired,  battened,  and  are  no  v  being  whito- 
^•*hed.    Anew  roof  was  put  on  store-house,  a  new  floor  put  down,  and  the  building 
*noroiighly  repaired.    A  new  floor  was  placed  in  planing-mill,  new  lifting-doors  bung, 
J8W belting  put  on  machinery,  and  everything  put  in  thorough  repair;  when  this 
^aiidiDg  wasmoyecl  all  the  machinery,  etc.,  ha^to  be  stored  until  the  house  was  re- 
dout.   The  mud-scows  have  all  been  docked,  calked,  and  repaired.    Anew  winding 
^^^^^  with  necessary  machinery,  has  been  attached  at  boiler-house  on  south  side  of 
^  canal,  to  relieve  the  one  on  north  side  at  night,  the  boiler  on  that  side  not  fii  rn  ish- 
|og  sufficient  steam  to  use  electric  light,  operate  the  gates,  and  work  winding  drum 
^  tome  time.    A  hawser-box  was  built  for  tow-boat,  also  life-floats  and  buoys  were 
^^    The  boat  has  been  repaired  by  the  hands  regularly  employed  on  her.     Davits 
jor  life-boat  have  been  made.    New  capstan  bars  have  been  ma<ie  i'or  guard-gates,  new 
^^    A  new  dipjper^  handle  has  been  placed  on  Dredge  No.  1.    A  fence  has  l)e(Mi  bu  i  It 
j*Jttnd  residence  of  bridge  tender,  at  Eighteenth  Street  Bridge.  Lattice-work  has  heon 
•"rilt  aronnd  pnm^i-houae  and  cloeet  at  the  office  of  canal.    Three  dTaw\\A^-\i4>\vvv\A 
J«w  made  for  nse  at  United  States  Engineer  office.     New  coal-liouscH  wwtvs  Vu\\\t  Vov 
«e  office  and  residence  si  Jacks.    A  now  boiler  has  been  put  in  eng\uo-\iou^Ck  ol 


and  the  road  on  north  side  of  looks  has  also  been  covered 
this  vear  has  been  less  than  last  year  on  accoant  of  eztn 
whicn  prevented  the  tow-boat  and  dredges  from  working 
they  draw  more  water  than  was  in  it  at  that  time, 
worked  in  upper  end  of  oaual  where  the  tow-boat  could 
them.  Dredge  No.  1  at  basin  of  locks,  and  each  scow  ha 
old  canal  and  damped  by  hand,  taking  abont  three  honn 

Daring  the  coming  year  it  will  be  necessary  to  pat  tl 
complete  repair,  as  there  is  danger  of  her  sinking  almost 
shoald  be  built  as  soon  as  possible.  Two  new  scows,  h 
each  should  be  built.  The  iron  dredge  LauitHlle  woidd 
same  time  No.  1  could  fill  one  of  those  noldin^  40  yards.  1 
and  new  locks  should  be  bailt  early  the  coming  year,  am 
canal  force,  it  will  De  necessary  to  set  up  new  launch- wa 

The  public  road  leading  from  bridge  across  new  locks,  t 
into  Shippingport  will  have  to  be  made,  and  a  new  fen< 
shops,  etc.  Little  repairs  will  be  required  on  thenard  si 
has  duriug  this  year  injured  them  scarcely  aay. 

The  concrete  on  lock-walls  will  reouire  repairing.  Wa 
the  city  water-works  to  the  locks.  The  prospects  are  t 
hauled,  as  it  was  during  the  present  year.  The  contract 
locks  has  been  let,  and  work  on  same  will  soon  begin.  T 
ditiocal  force  of  laborers,  and  the  water  supply  uom  cii 
exhausted.  The  water  in  the  river  at  this  point  contaii 
Louisville  and  Jeffersonville  makes  it  unfit  for  drinking  ] 
likelv  produce  sickness.  The  approaches  to  bridjge  acrosi 
will  have  to  be  replaced  hj  new  ones,  and  the  bridges  sh< 
of  the  canal,  Mr.  J.  B.  Qum,  has  compiled  a  complete  tab) 
commerce  passed  through  the  canal  and  falls  of  the  Ohi 
uable  addition  to  the  Annual  Report. 

The  stone  wall  of  canal  contains  a  great  many  rough  an 
to  passing  boats.  I  would  recommend  that  stone-cutters  1 
wall. 

The  old  tow-boat  Walker  MorrU  was  condemned  and  so 
ing  $1,525.  Inclosed  with  this  report  will  be  found  ap] 
years  1889  and  1890.  Also  statement  of  receipts  of  Loui 
dnringthe fiscal  year. 

very  respectfully,  your  obedient  servant, 

Superintendmi  Ixm 
MaJ.  Amos  Sticknrt, 

Corp$  of  Engineers,  U.  8.  A. 
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Detailed  $t4itemeni  of  dredging  for  the  fieoal  year  ending  June  30,  1888. 


Month. 

•9 

a 

1 

Lost  by  high 
water. 

» 

i 

St 

I 

r 

1 

I 

3 

• 

1 
1 

St 

I 

i 
1 

1 

1 

34 
27 
34 

25 
21 
22 

"is' 

8 
7 

22 
22 

1 

>- 

I 

July 

20 
27 
28 
26 
20 
30 

20 
25 
27 
25 
27 
20 

313 

5 
4 
4 
5 
4 
0 

5 

4 
4 

b 

4 
4 

54 

7 
4 
6 
0 
0 
9 

81 
14 
23 
23 
9 
8 

149 

Ou.ydt. 

9.095 

Anxnit 

17.480 

8«pt«inber 

29 



4 

10 
18 

4 

90 

10,  320 

October 

13,680 

Nof  ember 

8,200 

DeofMuber 

...... 

« 

3 
20 

0,720 

1888. 

Jiauiry 

800 

W>ruMy 

4,840 

jfiwr:;:;;::;:;:::::;::::;:;;;::;::::::: 

4.400 

April 

2,360 

Mky ";::;;::::;;::;;;;;;:::::;;;;:... 

12,000 

Jane 

22 

8.200 

Total.' 

8 

217 

104,195 

Comparative  statement  of  dredging  Louieville  and  Portland  Canal,  1882-'88. 


Date. 


l«i-'83. 
Itt3-'g4 

18».'87: 
1887.'«8. 


Total. 


Oub.yds. 
111,916 
100,760 
79,975 
102,312 
106.720 
104,195 


Total  coiit 
repairs,  sal- 
aries, and 
SDpplies. 


$18,  382.  30 
14, 148.  30 
21.  298.  27 
15,  369.  31 
12,  862. 44 
15, 706. 81 


Daily  aver- 

Average 

age  exca- 
vation. 

daily  cost 

Cub.  yd*. 

571 

$5,  0.16 

458 

3,876 

457 

5,835 

522 

4.213 

606 

8,  524 

480 

4,303 

Days  at 
work. 


190 
220 
175 
190 
170 
217 


^^^lunt  of  veeeeU  passed  through  the  Louisville  and  Portland  canal  during  the  fiscal 

year  ending  June  30,  1888. 


Passenger 
boats. 


Tons. 
7,462 
0.069 
10,  098 
12,  7.59 
10,903 
22.140 


21,  261 

33, 872 
37,512 
28.  101 
48.  042 
46, 335 


Tow-boats. 


No. 
129 
123 
49 
48 
38 
78 


45 

87 
77 
111 
87 
65 

937 


Tom. 
16,444 

1.5,  465 
6,320 
6,  381 
4,  229 
6.916 


8.  742 

7,770 
7.567 
9,386 
8.  9H2 
6,558 

98.7G0 


Coal- boats. 


No. 


34 

160 
193 
180 
195 
18 

786 


T  ont. 


14,62« 

59.  :{L'0 
83,896 
79. 1170 
85.  024 
7.740 

330, 582 


Oovernmont 
boats. 


No. 

18 

11 

2 

2 


14 
80 
11 

8 
33 

9 

190 


Tons. 

1.4?4 

1. 006 

200 

161 


180 


800 
6.001 

58(1 

460 
2,080 

510 

12.402 
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Date. 


1887. 

Jnly 

Aufsust 

September ........ 

October 

November 

December 

1888. 

Janaary 

February 

March 

AprU 

May 

Jime 

Total 


Square  bargea. 

Model 
bargoB. 

Small 
craft. 

Total. 

Lock. 
agea. 

Ko. 
90 
95 
72 

122 
94 

211 

242 
221 
247 
336 
471 
168 

Tons. 

12,940 
12,020 

6,167 
13,386 

8,422 
36,806 

52,066 
59,300 
48,322 
64,624 
197.445 
33,611 

Ko. 
11 

1 

Tons. 
3,106 
133 

Ko. 
14 
26 
23 
40 
18 
19 

6 
5 
5 
ft 
16 
24 

Ko. 
285 
284 
198 
278 
208 
415 

409 
639 
028 
746 
055 
426 

Ton». 
41,376 
35,653 
22.785 
82.687 
23,554 
68,526 

97,012 
171,840 
180.901 
188,389 
351,038 
101,590 

Ko. 
328 
823 
242 

288 

220 

7 

16 
19 

10 
21 
30 
24 

2.388 

4.517 
6,071 
3.024 
6.848 
9,465 
7,836 

432 

2SS 
434 

423 
463 
730 
563 

2,369 

545,199 

138 

43,888 

201 

5^471 

1, 315^  851 

4,665 

Statement  of  eommerce  passed  through  the  Louisville  and  Portland  Canal  during  the  fiscal 

year  ending  June  30,  1888. 


Date. 


1887. 

July 

August . . . . 
September . 

October 

November . 
December  . 

1888. 
January  . . . 
February  . . 
March..  ^. 
April ...... 

May 

June 


Total 


Bush. 

45,107 

16,000 

5,555 

70 


68,700 


804,122 
5,282.000 
6, 676, 600 
6.  653, 000 
10,818,000 
2, 143, 0<)0 


■a 

1 


32, 012, 054 


Bhlt. 
17, 207 
773 
462 
641 
384 

9,202 


5,543 

4,859 

13,068 

12,284 

30, 075 

6,211 


100,709 


Bbls. 
331 
217 

1,841 
807 
841 

1,019 


4,481 
8,566 
7,670 
11,721 
18.  378 
2.364 


56,739 


i? 

3 


Bbls. 
115 
60 
141 
161 
119 
260 


676 
625 
574 

474 
6,109 
1,283 


10,606 


8 


Hhdt. 
2.098 
1,020 
192 
415 
165 
704 


172 
656 
264 
530 
6,672 
1,837 


14,725 


I 

o 


Bales. 
329 
138 
195 
512 
1,137 
1,013 


5,622 
8,014 

5,888 

8,  020 

11.562 

3,7«9 


46,219 


I 


Feet. 
816,000 
1,709,000 
205,000 
871.000 
460,000 
832,000 


629.000 
1.217.000 

950,000 
1. 070. 000 
2, 319. 000 
1,960.000 


11,038,000 


ft 

'i 

O 


ButK 

43,227 

20,091 

10, 057 

^803 

4.973 

4,537 


960 
4,413 
5,319 
60, 027 
9,783 
8,045 


178,135 


i 

o 
a 

e 


Tons. 
2,646 
8,569 

47 
10 


42} 


642 


4,007 
4.290 
3,726 
24,753 
6,651 
3,611 


58,960 


IbM. 


50 


2,209 
5.000 


609 


7.899 


Date. 


1887. 

Jnly 

August .  .. 
September 
October ... 
November. 
December. 

1888. 
January... 
February.. 
March..... 

April 

May 

June 


Total. 


Bbli. 
3,976 
4,746 
2,889 
5,350 
4,576 
4,597 


2,712 
2,266 
922 
1,030 
1,310 
6,H36 


I 


41,016 


« 


Tons. 
1,551 
1.977 
1,027 
2,185 
1,479 
4,696 


4,924 
9,006 
6,469 
14.407 
5,013 
2,606 


55,340 


BbU. 
276 
452 
659 
512 
568 
678 


456 
1,412 
1,273 
1,  30*2 
1,920 

732 


10.235 


BbU. 

1,643 
225 
264 
283 
405 
414 


1,77a 

4,051 
1,721 
804 
9,056 
1,109 


21,747 


a 


BbU. 
350 
420 
505 
289 
494 
229 


1,150 

1,460 

1,100 

325 

1,782 
720 


8,824 


I 


No. 
288 
257 
552 
339 
1,446 
1,774 


1.296 

1,156 
1,573 
1,231 
5,728 
1,337 


16,977 


i 

o 

QQ 


BbU. 
597 
632 
397 
474 
414 
538 


496 

763 

840 

3.760 

4.154 

2,514 


15, 579 


I 


Ko. 
100,000 

82,000 

110.000 

240.000 

260,000 

1,290,000 


1,220,800 
2,262,350 
1, 579. 863 
3, 347,  OOO 
1.981,000 
4. 708,  000 


17, 181, 013 


I 


Ko. 

118,000 

136,340 

5,000 

15,020 

14. 230 

14.000 


150,000 
18(1,000 
100,000 
3,520,000 
1. 641, 000 
1,809.000 


7,202,590 


Ko. 
1,747 
1.696 
1.513 
1,466 
r  1.447 
1.558 


6?» 
1.567 
1.381 
1,209 
2,020 
2,230 


Tons.  ^^ 

1«890' 

2,989' 

2,140 

2,373 

2.087 

6^578^ 


18,488  m,iT 


I 


•  r.<  -n-j^**";  ^n  \  i  111  mill '  •   H  tiit'tftlhii 
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Siaiment  of  vessels  pasted  over  the  Falh  of  ike  Ohio  Biver  during  ike  fiscal  year  end- 

•ft^  June  30,  1888. 


DESCEKDmO  YSSSELS. 


Month. 

PMMnger 
boats. 

Tow- 
boats. 

Square 
barges. 

Model 
barges. 

TotaL 

Dava 

naviga- 

ble. 

JMuury... ...... 

Fvbnujry 

M«refc... 

No. 
29 
41 
M 
44 
23 
18 

Tom. 
14,307 
21.072 
33.982 
18.804 
10. 209 
7.370 

No. 
61 
24 
62 
61 
26 
6 

240 

Tons, 

11,414 

5.86ft 

10.026 

10.499 

6.472 

1.280 

No. 
226 
229 
241 
207 
3 
11 

Tons. 
145,622 
158, 140 
153,724 
135,  6-:8 
320 
1,344 

No. 
19 
60 
10 
60 

139 

TonM. 
15,200 
61.000 
8,000 
42,000 

No. 
334 
354 
377 
362 
52 
86 

TonM. 
180.  0<>3 
2116, 076 
200,  c;r2 
200.931 

17.001 
9,994 

22 
24 

31 

April 

r? 

M*y 

i:i 

jwe ....::;::;;. 

fi 

ToUI 

219 

105,804 

46,456 

916 

594,778 

116,200 

1,514 

863,237 

126 

ASCBKDIKQ  YESSELa 


Jaooary 

te; 

9 

4,437 
6,385 

47 
63 

«.4«7 
0,397 

54 
56 

26,106 
33,194 

10 
17 

8,100 
13,420 

120 
138 

44.129 
61.396 

8 
6 

April ;.*.;;*■ 

ao 

11,498 

45 

7,681 

26 

9,926 

12 

2.600 

103 

31,705 

16 

Mty 

Joi..... 

'" 

42 

261 

39 
178 

ToUl 

21,820 

145 

23,605 

135 

68.226 

24,120 

361 
1,875 

137, 230 

29 

Aggregate. 

127,124 

385 

70,020 

1,051 

663,003 

140, 320 

l,00i,467 

126 

Commerce  passsed  tke  FalU  of  X\e  Okio  Biver  hy  canal  and  by  river. 


Fissal  years. 


Open 

rWer. 

Tbroagb  eaaaL 

Total. 

Descending. 

Ascending. 

No. 

Tons. 

No. 

Tons. 

No. 

Tfmt. 

No. 

Tons. 

4.196 

1. 124.  838 

1,220 

377.  056 

503 

140.  306 

5,919 

1.642.199 

3,904 

904,343 

1,703 

537.900 

750 

220.  yo'i 

6,507 

1.00:<.2I4 

1.954 

1. 226, 455 

1, 2W 

308,  240 

179 

61.802 

6,  427 

1.0KG.497 

I.  346 

1,070.650 

1,384 

432.  r)75 

301 

98.  7r.7 

6,  oril 

1,601.982 

1.886 

1.  217,  231 

708 

231.i;9:i 

95 

24.  3J0 

5.  089 

1.  473.  246 

•..  057 

1,  26 ».  342 

1,290 

408,619 

373 

102,  :.:<6 

6,  72« 

1.  705.  497 

».768 

1, 157,  250 

1,793 

W>1,974 

667 

290.  Wl? 

7,228 

2,4:W».731 

..  471 

1, 315, 851 

1,514 

863,237 

361 

137,230 

7,346 

2,310.318 

-*«• 


latent  of  commerce  passed  over  tke  Falls  of  the  Okio  Biver  during  tke  fiscal  year  ending 

June'Mf  1888. 


Ariidas. 

.!^^ basbels.. 

i^  J^  aii4  wheat do 

?r.^ barrels.. 

kV^tar ..do 

i^^'^Uky do 

^J" do 

f^fc^lanses do.... 

r do.... 


Amonnt. 


10,720,800 
13,840 
1,976 
5,271 
1,354 
2,106 
1,288 
1,613 


Articles. 


Tobacco lihds 

Cotton bulort 

Hay toij8 

Iron  ore ...do. 

Lumber fe«t 

Miscellaneous tou8 

Passengers 


Amount 

9G6 

911 

6.149 

25,  270 

619,000 

7,  G07 

5,561 
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Principal  items  of  commerce  paesed  over  the  falU  and  through  (he  canal  during  the  fieoal 

year  ending  June  20,  1888. 


Articles. 


Coal bushels 

Com  and  wheat do.. 

Salt barrels 

Oil do.. 

Whisky do.. 

PixNluce # do.. 

Mtiur do.. 

Mtilasses do.. 

Ceiiieni do.. 

Butrar do.. 

Tobacco hhds 


Amoant. 


42.732.854 

101. 075 

102.686 

58,844 

11,060 

41,016 

11.848 

23. 035 

8,824 

20,850 

15,651 


Articles. 


Cotton ....bales.. 

Lrnnber feet.. 

Staves nnmber.. 

Shinfiles.. do  — 

Cattle ;..do  — 

Iron  ore tons.^ 

Steel  rails .....do.... 

Hay do.... 

Miscellaneoos do.... 

Passengers do 


Amoantb 


47.130 

11.  «&7. 000 

17.181.013 

7.202.SM 

ip.077 

79.13« 

7.850 

61,480 

<8,185 

24,040 


C  C  4* 

IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 
IMPROVEMENT  BELOW  VINOENNBS. 

Work  on  this  portion  of  the  river  during  the  year  included  the  pro- 
curing of  stone  and  commencement  of  masonry  o£  the^lock  at  Grand 
Rapids,  near  Mount  Garmel,  extension  of  levee  at  Grayville  Bend,  re- 
pair of  snag-boat^  building  new  hull  for  dredge,  care  ot  plant,  etc. 

LOCK  AT  GRAND  RAPIDS. 

In  the  beginning  of  the  year  work  was  in  progress  excavating  at 
site  of  lock  and  removing  remains  of  old  lock  preparatory  to  the  com- 
mencement of  the  new  structure. 

This  work  was  found  to  be  much  more  extensive  and  costly  than  was 
anticipated,  and  it  was  not  until  August  29  that  stone-laying  was  be- 
gun, and  but  695  yards  were  laid  during  the  year,  on  account  of  difficulties 
and  delays  occasioned  by  lack  of  stone,  as  described  in  the  report  of 
Mr.  O.  L.  Petitdidier. 

The  contractors,  Carmody  and  Mapel,  after  five  extensions  of  their 
time,  utterly  failed  to  deliver  the  amount  agreed  upon,  and  a  new  con* 
tract  could  not  be  entered  into  in  time  to  keep  the  supply  equal  to  the 
requirements  of  tbe  builders. 

A  new  contract  with  Cbarles  E.  Bees  was  made  October  28, 1887,  bat 
his  delivery  is  also  very  slow,  and  it  has  been  necessary  to  extend  his 
time  from  June  1, 1888,  to  September  1, 1888. 

The  work  of  building  the  lock  is  being  performed  by  hired  labor  un- 
der the  direction  of  this  office.  The  arrangements  made  for  carrying  on 
the  work  would  admit  of  its  rapid  progress  if  the  stone  was  promptly 
delivered. 

The  first  contract  required  the  delivering  of  the  stone  at  the  lock- 
site,  but  owing  to  the  difficulty  under  which  the  contractor  labored,  for 
want  of  boats,  in  moving  the  stone  on  the  river  from  the  railroad  at 
Mount  Oarmel  to  the  lock-site,  about  1^  miles,  it  was  thought  that  more 
promptness  would  be  insured  by  receiving  the  stone  at  Mount  Carmel 
and  using  the  Government  boats. 

The  second  contract  was,  therefore,  for  delivering  at  Mount  Oarmel. 

The  cost  of  this  work  will  be  increased  over  previous  estimates  firom 
unavoidable  causes,  which  are  described  in  Mr.  Petitdidier's  report. 
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GRAYVILLB  BEND. 

The  levee  which  was  bailt  during  the  season  of  1886-'87  to  close  the 
cat-off  at  this  place  has  stood  well.  ^ 

Daring  the  past  year  some  small  repairs  were  made  and  the  levee  ex- 
tended 250  feet,  the  extension  containing  2,583  cabic  yards  of  earth. 
To  complete  the  work  at  this  place  requires  now  the  protection  of  the 
banks  from  erosion. 

SNAG-BOAT. 

The  repairs  of  snag-boat  were  completed,  bat  owing  to  the  extreme 
low  stage  of  the  river  last  season  it  was  deemed  inadvisable  to  start  her 
to  work.    She  will  probably  be  pat  to  work  this  season. 

BBBDGE. 

The  hall  of  the  dredge  havipg  become  unserviceable  a  new  hull  was 
built  and  the  machinery  transferred,  part  of  the  expense  being  paid 
from  the  appropriation  for  White  £iver,  as  the  boat  is  used  on  both 
rivers. 

ESTIMATES. 

The  following  table  of  estimates  is  presented  for  important  work  in 
this  part  of  the  river:  *  -» 

Completing  lock  and  dam  at  Grand  Rapids $140,000 

Work  at  Widow  Goes  and  Skidmorebars 20,000 

Work  at  Xittle  Chain 20,000 

Work  at  Grand  Chain 25,000 

Protection  of  bank  at  Gray  ville 11,000 

Dam  at  Little  Chain  Cnt-off 2,000 

Removal  of  rock  at  MarshalPs  Ferry 1,000 

Dam  at  New  Harmony 25,000 

Work  at  Coffee  Island  Chnte 2,600 

Channel  throaffh  White  River  Shoals 20,000 

Repairs  to  works,  maintenance  of  plant,  contingent  expenses 10, 000 


/ 


276, 600 


For  a  statement  of  details  of  the  work  attention  is  invited  to  the  ap- 
pended report  of  Mr.  O.  L.  Petitdidier,  assistant  engineer. 

Money  statement. 


• 


Jaly  1,  1887,  amonnt  available $46,4:56.31 

July  1,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $22,645.58 

July  1,  1888,  outstanding  liabilities 3,726.06 

July  1, 1888,  amount  covered  by  existing  contracts 10, 365. 77 

36,737.41 

July  1, 1888, balance  available 9,698.90 

Amount  appropriated  by  act  of  August  11,  1888 60,000.00 

Amonnt  ayai  lable  for  fiscal  year  ending  June  30, 1889 69, 698. 90 

i Amonnt  (estimated)  required  for  completion  of  existing  project 216, 600. 00 
Amonnt  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ah$tract  of  proposals  for  hull  for  dredge,  received  in  response  to  the  attached  adveriisemenl 
dated  July  7,  1887,  and  opened  August  9,  1867,  in  the  absence  of  Maj  Amos  Stiekneifj 
Corps  of  EngineerSy  U,  8.  A,,by  B.  H,  Cooper ,  clerk. 


No. 

Bidders. 

Price  per 
each  half: 

] 

Howard  T.  Cook 

$1, 680. 50 
905.00 

•2 

Mat.  Cox 1 

3 

Jnhn  A,  Porter  ^i\A  Samiiel  0-  H^CHntook t-..,,,,-^ ,,»» 

l,415w00 

*  Recommended  for  acceptance. 


Abstract  of  proposals  for  furnishing  stone  for  loek  received  in  response  to  the  attached  ad- 
vertistmenl  dated  August  31,  18c^,  and  opened  October  1,  1887,  by  Maj,  Amos  Stiokney, 
Corps  of  Engineers,  U.  8.  Army, 


DBLIVBHBO  ON  TOP  OP  BANK  AT  BITX  OF  LOCK. 


I 


o 


1 

2 

3 

♦4 


Names  of  bidders. 


A. 


„  d  ao 
»«'«»  o 

H 


LV.Hoag.jr 

Salem  Stone  and  Lime  Company 
Edward  (3rumbo  and  Joseph  Meloher' 


6  montiis  . . 

July  1. 18K8 . 

Jupe  1,1888 


CbadesE.  Bees Not  stated 


§. 

•el  0 

K2 

?3 

i^ 

!§ 

fS^ 

S  a 
0  0 

at  Stone,  ( 
face  (95( 
yards). 

at  stone, 
face   (654 
yards). 

^ 

0 

0 

r^i.oo 

$15.00 

$18.00 

25.10 

16.00 

14.60 

20.87 

15.87 

12.87 

§0 


$11.00 

"ii.'9o 

&87 


8 

a 

o 
H 


$42,433.00 

"is.'iii'so 

41,436.31 


DBLIVKRED  AT  RAILROAD  BWTrCH,  NEAR  TUB  RIVBB,  AT  MOUNT  CARXBL,  ILLINOIS. 


1 

2 

3 

•4 


LV.Hoag,  jr 

Salem  Stone  and  Lime  Company  — 
Edward  Crambo  and  Joseph  Mclcher 
Charles  B.  Rees 


G  months  . . . 
Jnlyl,1888  . 
June  1,1888 
Not  stated.. 

$i9.00 
20.15 
22.60 
10.12 

$13.00 
17.65 
14.40 
14.12 

$1L00 
16  65 
12.10 
11.12 

$9.00 

11.40 

9.40 

7.12 

$36,6«7.00 
47.  I9a  96 
4O,87«».00 
36. 33a  66 


*Accepted. 


ABSTRACT  OF  CONTRACTS. 


Name :  Mat  Cox.  Date :  September  12,  1887.  Purpose  and  consideration :  That 
the  said  Mat  Cox  shall  famish  one-half  of  the  necessary  labor  and  materii^l,  a  sepa- 
rate contract  belDg  signed  for  the  other  half,  and  shall  constmct,  and  deliver  at  Mount 
Carmel,  111.,  complete,  a  wooden  hull  for  a  dred^boat.  That  the  said  MaJ.  Amos 
Stickney  shall  pay  *for  the  said  wooden  hull  uie  sum  of  $1,990 ;  one-half  of  said 
amount  beiug  paid  under  this  contract,  and  the  other  half  nndet  the  aforesaid  sepa- 
rate contract. 

Name:  Charles  £.  Bees.  Date:  October  28,  1887.  Purpose  and  consideration: 
That  the  said  Charles  E.  Rees  shall  furnish  and  deliyer  at  the  railroad  switch,  near 
the  Wabash  River,  at  Mount  Carmel,  111.,  such  quantities  of  stone  as  may  be  directed 
or  required  by  the  said  MaJ.  Amos  Stickney,  in  accordance  with  the  said  advertise- 
ment and  specifiatious.  That  the  said  Maj.  Amos  Stickney  shall  pay  for  the  said 
stone,  when  delivered  as  required,  at  the  following  rates,  tIz:  For  special  stone, 
$19.12  per  cubic  yard ;  for  cut  stone,  dressed  face,  $14. 12 per  cubic  yard ;  ror  cut  stone, 
quarry  face,  $11.12  per  cubic  yard;  for  squared  stone  and  backing,  $7.12  per  cubic 
yard. 


REPORT  OF  MR.  O.   L.  PBTITDIDIBR,   ASSISTANT  BNGimUER. 

Mount  Carmbl,  III.,  JulyG,  18881 

Major:  I  have  the  honor  to  submit  the  followiog  report  on  improvement  of  Wa- 
bash River,  Indiana,  and  Illinois,  for  the  fiscal  year  ending  Juno  30, 1888 : 

improvemrnts  below  vincbnnes. 

The  projector  improvement  adopted  for  the  Wabash  River  contemplates  obtaining 
the  depth  of  3^  feet  in  the  channel  at  low  water,  it  being  the  aim  to  obtain  this 
depth  by  means  suited  to  the  location  of  each  obstruction. 
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In  accordance  with  this  project,  cuts  through  chains  of  rock  were  made,  both  at 

I^itleChaiu,  Grand  Chain,  and  Coffee  Chute ;  dikes  were  built  at  Winkler's  Bar,  and 

J^clntyre's  Bar,  dams  across  cut-offs  at  New  Harmony,  Turkey  Island  Chute,  and 

Lfit^tle  Chain  Cut-off',  while  for  the  navigation  of  Grand  Rapids  near  Moont  Carmel,  a 

Io451k  and  dam  has  been  decided  upon  as  the  proper  method  of  improvement. 

The  removal  of  numerous  snags  was  also  carried  on  for  several  years,  but  disoon- 
tixaned  on  account  of  failure  of  appropriations.    No  snagging  has  been  done  for  ffve 

Thers  being  no  appropriation  in  1887,  no  new  work  could  be  contemplated^and 
'work  was  continued  accenting  to  the  project  of  exx>enditure  contemplatea  in  1S&7. 

CONDITION  OF  THE  RIVKR.      ^ 

Owing  to  want  of  sufficient  appropriations  no  work  has  been  done  on  the  lower 
portion  of  the  Wabash  River  for  several  years,  the  result  beinff  that  several  of  the 
improvements  have  been  vitiated  for  want  of  proper  attention  and  repairs,  and  at  low 
'^'•terthe  condition  of  the  river  Is  far  from  satisfactory,  there  being  hardly  any 
HA vigatiou  during  the  low- water  period. 

The  various  points  of  obstnictioruon  the  river  have  been  treated  in  detail  in  my 
Ia8t  anmial  report,  and  I  shall  confine  myself  only  to  those  points  where  work  has 
been  diOiie  during  the  last  fiscal  year. 

GEAYVILLB  BBND  CUT-OFF,  62  MILKS  ABOVK  MOUTH. 

-  Tho  levee  which  was  rebuilt  across  this  cut-off  in  1886-'87has  been  successful,  hav- 

JPg  Withstood  the  high  water  of  the  winter  of  188G-'87  and  1887-'88,  and,  beyond  some 

■^^  repairs  occasioned  by  cattle  and  stock  feeding  on  the  levee,  is  in  very  good  con- 
«*»tion. 

^JP'iX'ing  last  fiscal  year  the  damage  done  to  the  levee  by  high  water  during  the  win- 
^  '^^as  repaired,  the  levee  was  also  extended  2r>0  linear  feet  westward,  grass  was 
^J^**  on  new  portion  of  work,  and  the  ends  of  the  levee  were  protected  with  brush 
^JJt^ly  pinned  down. 

^^**o  unmber  of  cubic  yards  put  in  the  new  addition  to  the  levee  during  the  fiscal 
witr  ^2>^^-  I'  ^*  believed  that,  with  some  few  additional  repairs,  this  improvement 
Q^^e a  permanent  one,  unless  tne  river  banks  alougnide  of  the  levee  should  further 

J^  in,  and  eventually  undermine  the  levee, 
p^^ould  any  additional  funds  become  available  during  the  year,  it  is  proposed  to 
J^^^ct  the  river  banks  opposite  the  levee  with  brush  and  stone,  or  by  such  other 

^^<^a  as  a  further  study  of  the  location  of  improvement  would  indicate. 

LOCK  AND  DAM  AT  GRAND  RAPIDS,  921  MILES  ABOVS  THE  MOUTH. 

^j^'^Uring  the  past  fiscal  year  the  excavation  of  old  lock-walls  was  continued  until 
^^  ^ttom  timbers  were  reached.  It  was  then  found  that  both  walls  of  the  old  lock, 
p^^ad  of  resting  on  a  foundation  at  same  level  as  that  of  old  lock-chamber,  as  sup- 
wV^^,  had  been  merely  put  down  on  a  ledge  of  rock  5  to  6  feet  high,  running  the 

^le  length  of  the  wall. 
1^  -^his  would  have  been  a  fortunate  circumstance  had  it  not  been  that  for  most  of  its 
i^l^h  this  ledge  was  underlaid  with  a  stratum  of  soap-stone  so  soft  as  to  render  it 
^^^^e  to  lay  any  masonry  on  the  superincumbent  ledge  without  great  danger  of  se- 

*^JJQUs  settHng. 
^ -nxis  ledge  of  rock,  which  is  a  soft  sandstone  belonging  to  the  coal  measures,  had 

^e  taken  out,  for  the  greater  part,  at  considerable  expense. 
^jM)e  quantity  of  rock  taken  out  for  the  foundation  of  our  new  walls,  also  for  lower 
^^^  recess  and  emptying  culverts,  is  very  nearly  700  cubic  yards. 
^  ^y  care,  however,  enough  of  the  ledge  of  rock  has  been  left  in  place  to  decrease  the 
^*^Oant  of  our  masonry  by  350  cubic  yards,  this  being  obtained  by  cutting  out  the 
^^ge  wherever  it  was  found  to  be  good,'  only  as  far  as  to  allow  a  fronting  of  limestone 
^  be  used  for  two  courses,  while  the  third  course  of  masonry  is  limestone  throughout. 
"Ilie  decrease  in  cost  of  stone  and  laying  will  be  350  cubic  yards  by  14.69,  the  average 
vtioe  of  our  masonry  =  $5,141.60. 

This  saving  will  hardly,  however,  compensate  for  the  increase  in  cost  of  excava- 

^^ou.    Stone  laying  was  begun  on  August  29, 1887,  and  continoMi  until  all  available 

^nee  were  used  up.     The  number  of  cubic  yards  laid  during  the  fiscal  year  being 

^;  this,  added  to  125  cubic  yards  of  ledge  of  rock  which  hod  been  incorporated  in 

(^  land  wall  of  lock,  brings  out  the  amount  of  yards  of  masonry  actually  in  place  at 

^  cubic  yards. 

Avery  much  larger  quantity  of  masonry  could  have  easily  been  laid  had  the  stone 
^n  on  hand,  but  owing  to  the  failure  of  Carmody  St,  Mapel«  tne  former  contractors,  no 
^i^ote  stone  could  be  obtained  until  a  new  contract  had  been  entered  into. 


Hfie  sioue  being  fumidied  so  slowly  by  the  contractor, 
to  begin  to  lay  stone  nntil  sufficient  stone  be  on  hand  to  brii 
moderate  limits. 

The  net  cost  of  laying  stone  varies  directly  with  the  a1 
having  varied  last  fall  from  |1.90  per  cubic  yard  to  |3.r 
cement  and  all  expense  except  cost  of  plant  and  interest  oi 

As  an  illnstration,  I  will  mention  that,  stone  being  abuij^ 
forty  stones  per  day,  while  as  soon  as  the  quantity  of  ston^ 
not  lay  over  twenty  or  twenty-two  with  our  utmost  ond|j 
peuHes,  with  the  exception  of  cement,  remained  the  same. 

It  is  intended  to  resame  laying  stone  in  four  or  five  dayiy 
being  made  to  that  effect. 

I  regret  to  say  that  the  former  estimate  for  the  completic 
insufficient  and  will  have  to  be  increased,  the. increase  bt 
causes : 

(1)  Increase  in  average  cost  of  stone  of  |2.59  per  cubic  31 
stone  still  remaining  to  oe  furnished  after  failure  of  the  firs 

(2)  Increase  of  cost  of  foundations  due  to  the  accumnla 
debris  in  lock-chamber  since  first  estimate  was  made,  and 
knowledge  of  condition  of  the  foundation  of  Jock- walls. 

The  increase  will  not  be  far  from  |7,000.  The  saving  of  35 
will,  however,  as  an  ofiset  rednce  the  cost  of  the  work  by  a 

(3)  Continual  bribbling  expenses  in  maintaining  plant,  pn 
pit,  and  a  thousand  and  one  expenses  incident  to  keepinj 
several  years. 

(4)  Heavy  yearly  repairs  of  damage  done  by  high  wat^ 
generally. 

(5)  Increase  of  cost  of  laying  stone  dne  to  the  comparativ 
BO  far  received,  to  the  necessity  of  supporting  the  walls  of 
three  winters,  cleaning  up  mnd  and  debris  irom  foundatioi 
and  uncertainty  of  appropriations  which  did  not  allow  us 
needed  under  one  contract,  or  which  prevented  contracts  t« 
in  the  season  to  secure  early  delivery. 

(6)  Extension  of  contracts  beyond  time  specified  increasii 
teuauce  of  plant,  but  also  considerably  increasing  cost  of  bi 
site  from  the  railroad  switch  at  Mount  Carmel,  where  the  stc 
as  the  stone  is  delivered  there  regardless  of  the  navigable  si 

The  first  estimate  of  cost  of  lock  and  dam  was  $150,000. 
creased  as  follows : 

Tnp.raAAA  nf  rxintrAnt  nriPA  of  af^nA  ^  - 


•■t»*' 


K-i-*^*' 


;rt^***n(fytl¥fM%* 
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During  the  present  fiscal  year  the  repairs  of  snag-boat  Richard  Ford  were  completed , 
bnt  owing  to  the  extreme  low  water  of  last  season  no  snagoinff  was  done,  as  our 
boat,  drawing  fall  2  feet  of  water,  would  haye  been  compeUea  to  work  in  pools, 
without  the  benefit  to  navigation  commensurate  with  expenses. 

I  inclose  the  commercial  statistics  of  the  Lower  Wabash  during  the  past  fiscal  year, 
and  I  regret  to  note  a  decrease  in  commerce.  This  is  partly  due  to  the  extreme  low- 
water  stage  of  last  season,  and  to  the  poor  crops  raisea  on  the  high  lands  back  of  the 
river  during  last  year,  thus  retaining  the  rich  crops  of  the  Wabash  Bottoms,  which 
were  needed  at  home. 

But,  in  my  judgment,  commerce  on  the  Wabash  River  will  still  either  further  de- 
cline or  remain  stationary,  unless  the  river  is  permanently  Improved  to  such  an  ex- 
tent that  navigation  is  possible  at  all  times  of  the  year,  and  a  depth  of  at  least  0  feet 
be  obtained. 

8nch  results  can  only  be  obtained  by  a  Judicious  and  well-stndied  plan  of  con- 
tinuous slackwater  navigation. 

The  Wabash  Valley  is  very  fertile,  and  the  area  of  land  cleared  and  under  cultiva- 
tion is  rapidly  increasing. 

Very  respectfully,  your  obedient  servant, 

O.  L.  Pbtitdidikr, 

Aa9i9tani  Engineer, 

J.  ^08  Stickkbt, 

Corps  of  EngineerBf  U  ,8,  A» 


OOMMBRCIAL  STATISTICS. 


lAeio/Bteam-boaU  plying  on  Wabash  Biver  during  the  fiscal  gear  1887-^88. 


KMn«a. 

Where  plying. 

Names. 

Where  plying. 

T>.  A .  0An*ljl«i T  -  - 

Vincennee  to  Monnt  Car- 

meL 
do 

A.  Carney  ....^ 

White  River  to  month 

Mont^^znniA -r^.r 

Joh  n  R  Hugo 

K.  Q-.  Rairer 

of  Wabash.      « 
New  Harmony  to  menth 

of  Wabash. 
do 

Jombo,  floatiog  saw- 
mill. 
Kid,  lloatiiig  Mw-mill. . 

do 

do 

J.  P.  Droaillard 

do 

Amount  of  freight  carried  on  the  Wabash  Biver  below  Vincennes  during  the  fiscal  gear 

1887-'88. 


Articles 

Quantity. 

Articles. 

Quantity. 

Grain  (oom  and  wheat) bnahelB. . 

Com do — 

Wheat • do.... 

I/nmber feet,B.  H.. 

50,000 
200.000 

20.000 
668,000 

Strips  or  felloes pieces.. 

SpokoB number.. 

uiohorybntts cords.. 

Saw  logs,  rafted  and  sawed  by  saw- 
mills  alonir  the  river 

82,400 

124,800 

400 

5,010.000 

IMPROVEMENT  ABOVE  VINCENNES. 


No  work  was  done  duriug  the  year  above  Vincennes  on  account  of 
there  being  no  fonds  available. 

The  condition  of  the  river  is  becoming  worse  as  snags  accnmulate  in 
the  channel. 

Anew  cat-off  about  20  miles  above  Vincennes  has  much  enlarged, 
and  the  lodgment  of  numerons  snags  at  the  head  of  the  cut  off  threat- 
ens a  total  obstruction  of  navigation  at  this  point  in  low  water. 

The  removal  of  snags  is  the  most  urgent  work  in  this  part  of  the 
river. 


-^^ 
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Money  statement. 

July  1,1887,  amoun€  available $70.08 

Jnly  1,  1888,  ontstanding  Uabilities 10.06 

July  1,  1888,  balance  available -  60.03 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 060. 03 

{Amount  (estimated)  required  for  completion  of  existiuff  project 15, 000. 00 
Amount  t-hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MB.  O.  L.  PETITDIDIBR,  ASSISTANT  SN6INBSR. 

Mount  Carmel,  III.,  July  4, 1888. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of  the 
Wabash  River  above  Vinceunes,  during  the  fiscal  year  1887-88. 

No  appropriation  having  been  made  in  1887  and  the  funds  on  hand  being  almost  ex- 
hausted, no  work  was  done  on  this  portion  of  the  river  during  the  fiscal  year. 

condition  of  the  river. 

The  portion  of  the  river,  90  miles  in  length,  between  Vinceunes  andl*erre  Haute  is 
not  in  as  good  a  condition  as  formerly,  on  account  of  the  numerous  snags  which  are 
again  obstructing  the  channel  in  various  places. 

An  additional  obstruction  on  the  river  is  caused  by  a  new  cut-off,  WolTs  Cut-off,  20 
miles  above  Yincennes,  which  has  enlarged  in  the  last  two  years  to  such  an  extent 
that  at  low  water,  very  nearly  the  whole  volume  of  the  river  passes  through  it,  so  that 
steam-boats  can  not  go  around  the  bend,  but  are  compelled  to  pass  through  the  cut-off. 

Hundreds  of  snags  having  lodged  at  the  head  of  tnis  cut-off,  it  is  wiui  mnch  diffi- 
culty that  steam  boats  can  pass  through  at  low  water,  and  unless  the  snags  are  re- 
moved soon  navigation  will  again  be  cut  in  two  between  Vinoennesand  Terre'Haute. 

There  are  also  other  portions  of  the  river  where  dredging  and  works  of  contrac- 
tion would  prove  beneficial,  but  the  most  urgent  work  is  the  removal  of  snags. 

It  is  intended,  should  there  be  any  money  available  during  the  present  fiscal  year,, 
to  resume  removal  of  snags  from  the  channel  in  the  order  of  their  hnrtfhlness  to  navi- 
gation. 

There  has  been  some  falling  off  in  the  commerce  carried  on  the  river  during  th9- 
year.  This  is  to  be  attributed  in  part  to  the  poor  crops  of  last  year,  and  also  to  th^ 
unprecedented  low  water  of  the  summer  and  fall  of  1887,  which  precluded  any  navi- 
gation. 

I  think,  however,  that  the  navigation  of  this  XH>rtion  of  the  river  will  be  entirely 
successful  only  when  a  system  of  locks  and  dams  has  been  constructed. 

I  append  the  commercial  statistics  of  this  portion  of  the  river  during  the  fiscal  year* 

Estimate  to  be  the  same  as  in  our  last  annual  report  to  Chief  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

O.  L.  Pstitdibisr, 

Maj.  Amos  Stickney,  AaiUtani 

Corps  of  Engineers^  U,  S.  A, 


commercial  statistics. 

Amount  of  freight  carried  on  Wabash  River  above  Vincennes  during  the  fiscal  year 

1887-'88. 


Articles. 


Com biuheU.. 

Wheat do 

Oats do 

Rye do 

Potatoes do 

Coal tons.. 

I/iimber feet,B.  M.. 

Floar bftrrels.. 

Salt do....\ 


Quantity. 


205,770 

103,242 

52,864 

649 

1,140 

11. 167 

808,500 

2,350 


\\ 


Staves  and  headhig number.. 

Hoop  poles do  — 

Vineffar barrels.. 

Merchandise fionnds. . 

Shingles  ; namber.. 

Misoellaneoos  items pounds  . 

Passengers nnmber.. 

Saw-logs  rafted  and  sawed  by  mills 
ft.\oiv^  the  river,  approximate  only . . 


Quntilar. 


1«,<M 

74,700 

74 

1«  147. 887 

150,400 

74,800 

1.037 

5^250.000 
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The  steam-boats  Ida  Lee^  Rosedale^  Diana^  and  Crown  Point  were 
plying  regalarly  on  Wabash  River  between  Vincennes  and  Terre  Hante 
durkig  the  fiscal  year  1887-'88. 

Besides  these  the  steam^ats  Dauntless^  Juniata,  Mallard^  John  and 
Hewryj  and  Little  Joker  are  located  at  Terre  Haute  and  making  irreg- 
ular trips  both  above  and  below  Terre  Haute. 


C  C  5. 

IMPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

The  work  done  during  the  year  has  consisted  in  the  continuation  of 
the  improvement  at  Kelly's  Ripple  by  dredging  rock  previously  blasted. 
DQriDg  the  first  half  of  the  fiscal  year  no  work  was  done,  as  the  water 
was  too  low  to  get  the  dredge  from  the  Mount  Carmel  Lock  up  to  Kelly's 
Bipple.  In  August  a  contract  was  made  for  building  a  new  hull  for  the 
dredge.  This  was  delivered,  machinery  transferred,  and  dredge  started 
to  work  May  7,  on  the  cut  in  the  chute  which  had  been  commenced  the 
previous  year.  This  cut  was  nearly  completed  June  20,  when  the 
dredge  was  started  on  another  cut  which  will  make  the  channel  75  feet 
wide. 

About  5,190  yards  of  rock  have  been  removed  during  the  year. 

The  estimate  of  last  year  for  continuation  of  the  work  on  the  lower 
part  of  the  river  is  repeated.  Work  above  Hazletou  is  useless  until 
the  bridge  at  that  point  is  made  passable. 

Completing  work  at  Kelly's  Ripple $8,000 

^  year's  soAgging 4,000 

^ng 4,000 

^tte  of  plant  and  eontlDgencies 1,500 

T^tal 17,500 

1^0  report  of  Assistant  Engineer  O.  L.  Petitdldier  is  appended. 

Money  statement. 

Jidy  1, 1897,  amount  available T 14,940.49 

'''^y  1)1888,  amoant  expended  dnring  fiscal  year,  exclusive  of 

nubilities  outstanding  July  1,  1887 $2,226.04 

''wyl,  1888,  ontstandlng  liabilities 366. 19 

2, 592. 23 

•f'Jy  1, 1888,  balance  available 2,348.26 

Afliomitappropriatedby  act  of  August  11,  1888 5,000.00 

^oantavajlable  for  fiscal  year  ending  June  30,  1889 7,348.26 

fiJDonnt  (estimated)  required  for  completion  of  existing  projoct 12, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  Juuo  30, 1890    12, 500. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  hull  for  dredge^  received  in  response  to  the  attached  adverUst 
dated  July  7,  1887,  and  opened  August  9,  1887,  in  the  absence  of  Maj.  Amos  Stk 
Corps  of  Engineers,  U.  S.  A.,  by  B,  H.  Cooper,  clerk. 


Na 

Bidden. 

* 

• 

P 

1 

Howard  T.  Cook 

• 

tl. 

*2 

Mat  Cox 

3 

John  A .  Porter  iind  Samuel  C.  McClintock 

1 

■■t 

*  Recommended  for  acceptance. 


ABSTRACT  OP  CONTRACTS. 


'  Name :  Mat.  Cox.  Date :  September  12,  1887.  Purpose  and  consideration : 
the  said  Mat.  Cox  shall  famish  one-half  of  the  necessary  labor  and  material,  a  i 
rate  contract  being  signed  for  the  other  half,  and  shall  constrnct,  and  deliv 
Monnt  Carmel,  III.,  complete,  a  wooden  hull  for  a  dredge-boat.  That  the  said 
Amos  Stickney  shall  pay  for  the  said  wooden  hull  the  sura  of  $1,990;  one-half  of 
amount  being  paid  under  this  contract,  and  the  other  half  under  the  aforesaid  i 
rate  contract. 


REPORT  OF  MR.   O.  L.  PETITDIDIER,   ASSISTANT  ENGINEER. 

Mount  Carmel,  111.,  July  2, 18 

Major:  I  have  the  honor  to  submit  the  following  report  on  improvement  of  y^ 
River,  Indiana,  during  the  fiscal  year  1887-'88. 

No  appropriation  was  made  for  the  improvement  of  this  river  during  the  year 

The  work  done  during  the  fiscal  year  1887-'88  has  consisted  in  continuing  impi 
ment  at  Kelly's  Ripple,  by  removing,  by  means  of  a  dredge,  rock  already  blastet 
in  the  chute,  it  being  the  aim  to  widen  this  chute  until  a  clear  width  of  75  feet  a1 
water  is  obtained. 

Unfortunately,  when  the  dredge,  which  was  in  use  at  the  lock-site  at  Grand  Ri 
on  Wabash  River,  became  available,  the  stage  of  water  was  such  that  the  di 
could  not  be  taken  to  Kelly's  Ripple,  so  that  no  dredging  was  done  during  the 
half  of  the  tiscal  year. 

In  the  mean  time,  the  hull  of  dredge,  which  was  nearly  ten  years  old.  had  be< 
so  rotten  and  leaky  that  it  became  doubtful  whether  it  could  be  kept  afloat  thr 
the  winter. 

A  contract  for  a  new  hull  for  dredge  was  therefore  entered  into  in  Angnst, 
The  contract  price  for  furnishing  and  delivering  a  new  hull  being,  $1,990,  one 
was  charged  to  the  Wabash  River,  as  the  dredge  is  used  equally  by  both  rivers. 

The  hull  was  completed  in  December  1887,  and  delivered  on  February  6,  1888. 

The  work  of  transferring  machinery  to  the  new  hull  was  commenced  on  Ap 
1888,  and  continued  until  May  4,  when  the  dredge  was  taken  up  to  Kelly^  Rippl 

Work  was  resumed  on  May  7  on  the  cut  which  had  been  begun  in  the  fall  of  ] 
this  cut  being  nearly  completed  on  June  20,  when  the  dredge  was  started  on  its 
cut,  increasing  the  clear  width  of  chute  from  65  to  75  feet.. 

On  June  30  the  last  cut  had  been  completed  for  a  distance  of  325  feet  from 
lower  end  of  chute. 

The  work  done  at  Kelly's  Ripple  during  the  last  fiscal  year  is  as  follows : 

Linear  feet  of  cut  dredged  (about  12  feet  wide) ] 

Cubic  yards  removed t 

Number  of  days  worked  with  dredge 

Average  daily  progress : 

Linear  feet S 

Cubic  yards 10 


condition  of  the  river. 


The  river  is  not  in  as  favorable  a  condition  as  desired,  for,  althottgh  the  re(]a/i 
depth  of  34  feet,  adopted  In  project  of  improvement,  has  been  more  than  attained 
Kelly's  Ripple,  which  was  fonuoiAv  »\\  \mv3i»s»^'^\^  Q\i%tt\iGtion  at  low  water,  yet 
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low  water  there  are  many  sand-bars  where  the  channel  depth  will  not  exceed  2  feet, 
while  namerous  snags  in  the  bends  are  a  constant  source  of  danger. 

I  append  the  commercial  statistics  of  the  river  from  Hazlet<ou  to  its  mouth. 

It  will  be  seen  that  the  amount  of  navigation  and  commerce  has  become  unimpor- 
tant dario^  the  year. 

This  ia  one  to  several  causes,  one  of  which  is  the  continuous  unprecedented  low 
water  of  1887;  another  the  poor  crops  of  last  fail,  so  that  the  quantities  of  freight 
waitiDgfor  shipment  were  very  materially  reduced. 

The  Dad  location  of  draw  of  railroad  bridge,  2  miles  above  Hazleton,  has  also  au 
intineoceia  keeping  out  of  the  river  the  larger  steani-bout«. 

Bat,  in  my  judgment,  the  depth  of  3^  feet,  which  the  present  project  contemplates, 
eTen  if  it  could  be  obtained  without  continuous  works  of  improvement,  is  insufficient 
to  allow  steam-boats  to  compete  efficiently  with  the  railroads,  and  it  is  only  after  a 
greater  depth  of  water,  say  6  feet,  has  been  obtained  by  means  of  locks  and  dams, 
that  the  river  navigation  can  once  more  take  its  legitimate  place. 

Daring  the  present  year  it  is  proposed  to  complete  the  improvement  at  Kelly's 
Eipple. 

Very  respectfully,  your  obedient  servant, 

O,   L.   PKTITDIDIER, 

Aasistant  Engineer, 
Maj.  Amos  Sticknky, 

Corps  of  En^neers,  U,  8.  A, 


COMMERCIAL  STATISTICS. 


Amofiint  of  freight  carried  on  ike  White  River  during  the  fiscal  year  1887-'88. 


Designation  of  freight. 


^  towed  by  stwuD-boata 

^«nd wheat ..-.. 

''^pbudl^  by  saw-niilU,  which  have  he^n  handled  by  the  water  route 
I^  HuletoD  Brid{(e  to  mouth  of  White  River. 


Unitofqaan* 
tity. 


Ffct,  B.  M  . 
BushclH.  .. 
Feet,  B.M  . 


Quantities. 


300.000 
125, 000 

780.000 


^  9/  iteam^boaU  plying  on,  or  which  have  made  various  trips  on,  White  River,  during  the 

fiscal  year  1887-88. 


Name. 


A.Ctr»y 

^^  BttTB  (very  smaU  boat) . 


Where  plying. 


Hazleton  to  month  of  White  River. 
ForlsB  of  White  River  to  Docker  Station. 


CC6, 


IMPROVEMENT  OP  TRADEWATER  RIVER,  KENTUCKY. 

The  project  for  the  improvement  of  this  river  contemplates  the  for- 
^^tion  of  a  clear  channel  at  least  40  feet  in  width,  with  a  minimum 
^^th  of  2J  feet  daring  eight  months  of  the  year,  for  a  distance  of  41 


..  Owing  to  the  very  small  amount  of  funds  available,  about  $550,  very 
"Rework  was  done  during  the  year,  and  that  consist^ed  of  the  removal 
^^^  number  of  obstructions,  snags,  tree-tops,  etc.,  from  tiie  (irst  ll>  miles 
^^the  river. 

The  river  is  in  good  condition  to  the  Fish  Trap  Ford,  a  distance  of 
^"out  24  miles  from  the  mouth,  though  a  few  sna«jjs  are  yet  to  b^  to- 
^oved. 
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Money  statement. 

July  1, 1887,  amoimt  available $6 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 9160.12 

July  ly  1888,  outstanding  liabilities 18.00 

I 

July  1)  1888,  l>alanoe  available 2 

Amount  appropriated  by  act  of  August  11,  1888 6,C 

Amoant  available  for  fiscal  year  endi ng  June  30,  1889 6,'.j 


COMMERCIAL  STATISTICS. 


Commercial  statUHos  of  Tradewata*  Biver,  Kentucky,  for  fiscal  year  ending  June^, 


Articles. 


Ck»al boBhels. 

Wheat do... 

x>oni  ••••••  ••••••«••>  •CIO*  •  m 

Floar barrels. 

Bran tons. 

Tobacco pounds . 

Lumber  sawed  .feet,  B.  M. 
Lumber  in  logs do . . . 


Qaantity. 


973,580 

214,350 

62,374 

17,3«9 

389 

178,480 

2, 537,  475 

1,347,534 


VaJne. 


$58,414.^0 
150, 045. 00 

26, 268. 30 

86. 945. 00 
5,835.00 

99, 164. 00 
253,475.00 

11,780.27 


Articles. 


Staves nnmber . 

Potatoes barrels. 

Hogs bead. 

Beef  cattle do.. 

Sheep do.. 

Eggs  — dozens. 

Poultry   do.. 

Miscellaneons  freight .  lbs . 


1 

Quantit3'. 

273,000 

4.730 

3,210 

732 

472 

3,478 

973 

75,335 

132 

9 

38 

21 

1 

1 
87. 
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IMPROVEMENT  OP  GREAT  KANAWHA  AND  ELK  RIVERS,  AND  OF  CON- 
8TRUCTI0N  OF  HARBOR  OP  REFUGE  AT  MOUTH  OP  GREAT  KANAWHA 
WVEB,  WEST  VIRGINIA— IMPROVEMENT  OF  NEW  RIVER,  IN  VIRGINIA 
AND  WEST  VIRGINIA. 


monrop  colonel  willtam  p.  crajghtll,  corps  of  EyoTXEERs, 

OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
^im  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


9  n!?*  ^^^^'^^^  River,  West  Virginia. 
^  Operating  and  care  of  locks  and  dams 

on  the  Great  Kanawha  River,  West 

Virginia. 


3.  Harbor  of  refage  at  mouth  of  Great 

Kanawha  Rivur,  West  Virginia. 

4.  Ellt  River,  West  Virginia. 

5.  New  River,  Virginia  and  West  Virginia. 


EXAMINATIONS. 
6.  Gaaley  River,  West  Virginia;  Meadow  River,  West  Virginia. 


(^<>r  letter  of  transmittal,  see  Appendix  I.) 


DD  I. 


IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

yj^he  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
^jj 6feet  all  the  year  round  throaghout  the  whole  river,  96  miles. 
j^Mie  means  are  locks  and  dams.    The  locks  are  about  300  by  50  feet. 
^^  fonowing  table  shows  the  present  condition : 


DistADoe  from  CharlestoiL 


t 
\ 


M}iiii)et»boTe. 
21  miles  above.. 
pmflM  above.. 
vmilMaboTe... 
Imileebelow... 


Style  of  dam. 


Fixed  ... 
...do  ... 
Movable 
...do  .... 
...do  ... 


Remarks. 


Id  operation. 
Do. 
Do. 
Do. 
Da 


1749 


tons  of  tbe  year. 

As  the  ImprovenieDt  of  tbe  river  has  progi 
notably  the  shipment  of  coal,  has  greatly  inci 

The  telephone  line  has  been  maintained  bel 
Charleston  and  the  locks,  and  is  used  by  nigl 
found  indispensable  for  the  proper  oversight 
as  well  of  construction  as  of  maintenanct*. 

A  gauge  reader  has  been  kept  at  Kauawl 
the  Gauley  joins  the  New  to  form  the  Grej 
another  at  Hintou,  where  the  Greenbrier  em] 
The  compensation  of  these  men  is  less  than 
send  to  the  central  office  daily  reports  by  posi 
river  at  their  respective  stations,  and  by  tel 
rapid  rise.  These  reports  are  necessary  as  wa 
fice  in  Charleston  in  order  that  such  maneuvers  • 
in  time  as  the  height  and  duration  of  the  freshet 

For  perfect  security  a  similar  station  should  b 
on  the  Upper  Gauley  j  and  perhaps  also  on  the  E 

Money  statement 

Jnly  1, 1887,  amount  available 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusi 
outstanding  July  1.  1887 ,. 


July  1, 1888,  balance  available 

Amount  appropriated  by  act  of  August  11,  1888 


Amount  available  for  fiscal  year  ending  June  30, 1889... 

Amount  (estimated)  required  for  completion  of  existiu 
Amount  that  can  be  profitably  expended  in  fiscal  year 

<      1890  

I  Submitted  in  compliance  with  requirements  of  section 

I     harbor  acts  of  1866  and  1867. 


Ahstraot  of  proposah  for  iron-workfor  Lock  No»  2,  opened  ai 

CharlMinn     IF    PV.     ^*  a  ^   ^      «-«- 
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Ahiractforproposah  for  furnishing  timber  for  look  gates  of  Lock  No,  *2,  opened  at  Charles- 
ton, W.  Fa,,  July  28,  1887. 

[ApproximAte  qiuuiUtiefl.] 


Kt. 


Name  and  addreaa  of  bidden. 


William  D.  Lewis,  ICalden,  W.  Va 

L  W.  Montgomery,  Coal  Valley,  W.  Va 


Feet  a  M. 

Bidpor 

62,000 
62,000 

•26 
45 

Amount. 


$1. 612 
2.790 


Contract  with  William  D.  Lewis. 


JUtrtKA  of  proposals  for  completing  the  No.  2  Lock-house,  Great  Kanawha  liiver,  opened 
tttikeUi^ied  States  engineer  office,  Charleston,  Kanmcha  County,  W,  Va.,al  noon  June 

21,  \m. 


So. 


Names. 


John  Giimand.  Chnrleston,  W.  Va , 

Heorr Crawford,  Sabit  AJl>ans.  W.  Va.  (not  signed). 
DsTidSagan,  Charleston,  W.Va 


Amount. 


1673.00 
650.00 
516.00 


Contract  with  Dayid  Eagan. 


report  op  mk.  a.  m.  scott,  assistant  engineer. 

United  States  Engineer  Office, 
Charleston,  Kanawha  County,  W,  Va.,  July  2, 1888. 

COLomcL:  I  have  the  honor  to  Bubinit  tlio  following  reywrt  on  the  Great  Kanawha 
wver  improvement  for  the  fiscal  year  ending  June  Wi),  1888. 

'^^  AlfD  DAM  NO.  2— stationary  DAM  (84^   MILES  FROM   MOUTn  OF  RIVKR,  AND  26^ 

MILES  ABOVE  CHARLESTON). 

This  work,  which  carries  the  slackwater  Improvement  5^  miles  farther  np,  or  to  the 
n>ot  of  Leap  Creek  Shoal,  was  completed  and  put  in  operation  daring  the  year.  The 
^^  lockage  was  made  December  12,  1887. 

the  LOCK. 

The  contractors  for  "finishing  Lock  No.  2,"  Chas.  H.  Stronc  &  Son,  of  Cleveland, 
JjJ|o,  completed  their  work  early  in  July.  This  Unished  the  lock,  except  the  gales. 
J^jcriptions  of  the  work  embraced  by  this  last  contract  for  the  masonry,  etc.,  of  the 
*^»,and  of  the  entire  stmotnre,  have  been  published  in  your  recent  Annual  Reports. 

THK  LOCK-GATES,  VILLING  VALVES,   TRESTLE  DAM,  ETC.,   AT  NO.  2. 

The  material  for  the  lock  gates  was  procured  by  regular  contracts ;  Ainslie,  Coch- 
ij|^^  Co.,of  Lonisville,  furnishing  the  iron- work,  and  W.  D.  Lewi8,|of  Maiden,  W.  Va., 
*»e  timber.  The  gates  were  bnilt  and  hung  by  hired  labor.  The  npper  set  were 
^^ected  in  place  on  the  sills  and  platform  of  the  head  bay ;  the  lower  gates  were  built 
^  the  bank,  slid  on  ways  into  the  river,  towed  into  the  recesses,  and  raised  by  st^um 
^pstansand  screws. 

The  lower  gates  are  31^  feet  high,  each  leaf  weighing,  with  valves,  etc.,  attached, 
^ooQt  444  tons.  The  gates  fit  and  work  well  and  are  a  nice  job  throughout.  They 
^ere  built  and  hang  by  an  average  force  of  about  15  men,  mechanics  and  laborers  to- 
^thw,  in  twelve  weeks.  The  master  carpenter  on  the  construction  of  the  gates,  Mr. 
]*.  8.  Williams,  deserves  much  credit  for  skill  and  energy  shown  in  building  and  hand- 
<io|i:  them. 

The  filling  valves,  the  maneuvering  apparatus  for  valves  and  gates,  and  the  trestles 
'or  the  needle  dam  across  the  head  of  the  look  were  also  placed  by  hired  \a\M>i. 


&ut9  u»m  ana  aDutment  rest  on  Bolid  rock|  about  14^  fe 

For  the  greater  part  of  the  dam  the  riyer-bed  material 
and  the  bottom  cribs  sank  to  rock. 

For  the  abutmeDt  and  75  feet  of  the  dam  next  to  it  and 
the  excavation  was  made  **  by  hand/'  the  water  being  ke] 
the  works  bnilt  ^*  in  the  dry ''  on  the  rock. 

The  following  are  the  quantities  and  cost  of  work  done 


Grabbing  and  clearing?,  complete ^ 

Excavation,  at  75  cents cnbio; 

Excavation  (rock),  at  $1.50 , 

Embankment,  at35  cents M 

Puddling,  at  $1 ik 

StoDefllTing.at$L65 d( 

Hand-pUM>ea  riprap,  at  $2.60 di 

Paving,  at  $4 d( 

Rook-faoe  masonry,  at  $9.60 dc 

Coping,  at  $16 dc 

Timber,  in  place,  at  $30  per  li feet,  B. 

Iron,  in  place,  at  5  cents  per  ponnd poan 

Amotint  paid  contractor 


Banking  the  dam. — The  banking  of  the  dam  was  not  inclii( 
this  was  commenced  with  the  Government  dredge  and  tow-b 
and  continued  until  January  3,  1888,  when  the  work  was  i 
weather  and  the  boats  laid  up  for  winter.  In  connection  wi 
approaches  of  the  lock  this  season,  some  additional  material  ] 
dam  ;  this  work  is  now  about  two-thirds  done  and  will  be  fin 
little  banking  was  required  to  overcome  the  leakage  sufficiei 
ordinary  stage,  and  the  water  has  not  been  below,  or  down  t< 
cember,  1887. 

Lock-hotuct  oompletian  of, — Proposals  for  completing  the  uUi 
house  at  No.  9.  were  opened  here  by  you  on  June  21.  The  c 
the  lowest  bidder,  Mr.  David  Eagan,  and  he  is  now  getting  re 

Operating  Lock  and  Dam  No,  2. — The  first  lockage  was  mad 
work  has  been  in  regular  operation,  except  six  days  during  t 
tion  was  suspended  by  ice,  since  that  date. 

Riprapping^  fitting  up  groundsy  etc, — ^During  the  winter  and 

yards  of  riprap  were  placed  on  the  banks  adjoining  the  workf 

meut,  by  the  regular  lock  hands  and  a  few  hir  ^  '  '^ 

i^/tir  o««^  i^^L.  i.^».»  i.»*r^  »i — »^-  ••        - 


•V'^- 


^- 


,  ••ttl^fl      »- 
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Tbo lock  is  filled  or  emptied  in  four  minntea.  The  discharge-valves  are  in  the  lower 
gales;  five  valves  in  each  leaf. 

LociLsges  are  made,  either  ap  or  down,  in  from  six  and  one-half  to  eight  minntes. 

The  No.  2  Pool. — The  completion  of  this  lock  and  dam  extends  slack wat<er  naviga- 
ti^  iuto,  perhaps,  all  considered,  the  richest  and  most  extensive  coal-fields  of  the 
Gn>at  Kanawha,  and  the  river  shipments  of  coal  and  coke  from  this  part  of  the  valley 
uQst  soon  be  livrge.  Owing  to  steep  slopes  and  bad  shoals  part  of  the  river  was  prac- 
^Uy  QseleoB  for  coal-boat  navi^j^ation,  and  up  to  this  time  the  shipmenia  from  there 
liftve  been  almost  entirely  by  rail.  Some  of  the  operators  liav'e  already  commenced 
^sbip  by  river,  having  got  ready,  or  partly  so,  in  anticipation  of  the  lock  and  dam, 
Md  others  are  now  making  preparations  to  build  tipples  and  procure  barges.  It  is 
proluibie  that  the  shipment  of  coal  and  coke  firom  the  No.  2  Pool  will,  in  a  few  years, 
^nal  or  exceed  that  m>m  any  other  pool  on  the  river. 

Ilie  following  is  taken  fk-om  the  records  kept  at  No.  2 : 

^"^gh  the  look  aiace  Deeemb^r  12, 1887 : 

Coal - bushels..  500,000 

Caalbaj^psa 116 

Steam-boats 88W 

Total  lockages  made  ..« 861 

LOCK  NO.   3,   STATIONARY  DAM  (21  MILBS  ABOVB  CHARLESTON). 

^Avigation  was  suspended  five  days  dnring  the  winter  by  ice.    With  this  exception 

16  lock  has  been  in  regnlar  operation. 

^IHng  valveSf  leakage  of, — ^Tlie  leakage  abont  the  filling  valves  has  beep  getting 

|(^nally  worse  again  since  the  renairs  of  November,  1886.    It  is  so  much  now  that 

}^  lower  'gates  have  to  be  started  open  against  a  head  of  about  7  inches,  causing 

^^  work  for  apparatus  and  men,  and  slow  locking.    It  has  proved  impossible  to 

^frcome  the  leakage  of  and  abont  these  valves,  and  by  your  direction  plans  are  now 

r^.^^  made  to  remove  them  and  pnt  in  a  Hlling  device  similar  to  that  at  Lock  No.  2. 

roia  ^m  necessitate  entire  new  valves  and  manenvering  i^paratus  and  a  general  re- 

^^^ling  of  the  platform  and  timber- work  in  tho  head  bay.    It  is  pronosea  to  get  the 

?j{^iiais  ready  to  place,  iu  far  as  possible,  in  advance,  and  do  the  work  some  time  this 

*"  during  low  water. 

^  *^appmg,  etc. — Abont  300  cubic  yards  of  riprap  were  placed  on  the  banks  at 
•  ^^tig  points  abont  the  works,  during  the  year.  Borne  improvement  was  also  made 
tij^^  approaches  to  the  loek  by  grading  the  bank  and  removing  ot>structions  along 
^^Hore.        •         • 

f^^^^ftying  valvee, — A  screw  device  for  maneuvering  one  of  the  emptying  cnlvert- 
rnT^,  was  designated,  procured,  and  set  last  spring. 
*^  following  is  from  the  records  kept  at  No.  3  for  the  year : 

^"^gh  the  lock: 

Ooal bnshels..  1,215,700 

Ooal  barges A 268 

%teMii-lxm«fl 1,747 

Other  craft 75 

^aaeengers 7,496 

^iaoellaneoiis  flight,  merchandise,  produce,  etc tons . .  3, 276 

X^nmber B.  M..  741,950 

T'otal  number  of  lockages  made ^ 1,786 

THB  MOVABLE  DAMS. 

*^^^  three  completed  movable  dams  with  their  locks  have  been  in  good  working 

ii^er  during  the  year.    About  the  usual  amount  of  expense  and  labor,  the  latter  in 

in^n  part  done  by  the  regolar  hands,  has  been  required  to  keep  the  works  in  good 

oott^tion,  hot  no  extensive  repairs  have  been  necessary.    The  following  is  a  brief  ac- 

MMat  of  operations  at  each  of  the  movable  dams  : 

LOCK  AND  DAM  NO.   4  (16  MILBS  ABOVE  CHARLESTON). 

The  dam  has  been  up  214  days  during  the  year.  It  was  lowered  three  times  and 
pot  ap  twice.  It  was  up  at  the  date  of  the  last  Annual  Report  and  remained  standing 
BOtii  Jannary  3, 1888,  when  it  was  lowered  for  the  winter. 

Special  reference  to  this  lowering  of  the  dams  will  be  made  further  on.  The  dam 
remained  down  till  May  1,  1888,  when  the  spring  raising  was  begnn.  It  was  put  up 
by  5  men  In  4  hours.  It  was  closed  June  12,  1^,  and  remained  np  until  the  29th, 
whan  it  was  lowered  by  5  men  in  2  hours,  for  a  rise,  and  is  still  down. 


._V      ••   ^im»M   »^^    *«    VAV^Va    IT  I 


Tluen  (indlnding  some  of  the  dredge  crew)  between  7  a.  m. 
the  2d.    Lowered  for  a  rise.  May  13,  by  6  men,  in  2  honiB 
cloned  again  Jane  9,  and  remained  ap  until  Jane  29,  16S8. 
the  rise,  withont  any  difflonlty,  and  is  still  down.  ^ 

The  following  is  from  the  records  kept  at  the  lock  daring  ih 


Thnmgh  the  look : 

CoAl bnsheU..  2,429,700 

Coal-bargM 1,103 

Steamers 1,301 

Other  oraffc 62 

Pasaeng^n 10,231 

Total  lockages  made 1,402 


Throash  the  navigatlo 

Ceil .?..... 

Coal-barges 

Steam-boats 

Other  craft 

RaiD-faU 


LOCK  AND  DAM  NO.  6  (4  MILES  BELOW  CHARLESTON  AND  54  Ml 

iOF  THE  RIVER). 

The  dam  was  lowered  three  times  and  put  up  twice  during 
altogether  218  days.  When  lowered  for  winter,  on  January  3, 1 
standing,  as  had  also  Nos.  4  and  6,  since  June  16.  The  sprii 
pUshed  Dy  4  men,  between  5.30  a.  m.  of  May  1,  and  noon  of 
lowered  for  the  rise  of  May  13,  and  remained  down  till  June  9, 
4  men  in  8^  hours.  It  was  thrown  again  June  29  (the  maneuvt 
in  3  hours),  and  is  still  down. 

The  following  is  compiled  from  the  records  kept  at  the  look, 
that  nayigation  in  the  unslacked  watered  river  below  No.  6  wc 
pended  for  six  months  durlug  the  year,  by  low  water. 


Coal boahels. 

Coal-barges « 

Steam-boats ,. 

Other  craft... '. 

Passengers 

MiscelUuieoas  freight,  merchandise,  prodnoe,  etc  ....tons. 

Railroad  ties 

Saw-logs 

Staves 


Tan  hark cords. 

Sawed  lamber 1,000  feet  B.M. 


'■*a^^«ft1     S^v.^^ Sv^ft  «w.«»«a     «w»tfk  ^  «h 


Tbrongh  the 
locK. 


1,644,000 

600 

461 

101 

2,070 

2,194 

10,]g7 

616 


250 
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and  serioualy  damage  many  loadetl  barges.  The  night  of  the  29th  wae  Btill  colder, 
tha  thermometer  falling  to  -\-7''\  and  tho  pools  were  frozen  over  with  stout  ice  from  1 
to  2^  incbes  thick.  On  tiie  30th  news  was  received  of  more  moderate  weather  in  tho 
Northwest,  and  it  was  decided  to  hold  on  to  the  dams  a  little  longer. 

Floating  ice  was  not  allowed  to  accumulate  against  the  bridges  and  wickets,  but 
liept  running  over  the  dams,  the  pools  being  kept  flush,  as  necessary,  by  the  use  of 
joint  covers. 

In  the  No.  6  or  Charleston  Pool  the  ice  was  kept  broken  up  as  much  as  prac- 
tiioable  by  tow-boats.  No  material  damage  was  sustained  at  any  of  the  works.  The 
xiver  began  to  rise  a  little  January  2, 188d.  The  dams  were  held  till  the  morning  of 
the  3d,j7hen  they  were  all  successfully  and  rapidly  lowered. 

At  No.  4  there  was  some  trouble  with  the  bar  gearing  and  several  of  the  wickets 
'Were  tripped  by  hand,  but  the  entire  maneuver  was  made  by  4  men  in  3  hours. 
I>ani8  5and6  were  put  down  by  6  men  in  3  hours  and  10  hiintites.  In  lowering  the 
'weir  trestles  at  No.  6  some  of  the  bridge  aprons  were  carried  over  the  wrong  way  by 
'the  earrent ;  one  of  the  aprons  was  twisted  off  and  another  considerately  bent  in  this 
i^ay.  One  of  the  pass  wickets  at  this  dam  also  got  fouled  with  the  trestle-chain  and 
failed  to  go  clear  down,  but  was  afterwards  lowered,  uninjured. 

As  stat^  before,  the  dams  when  put  down  this  time  had  all  been  standing  since 
Jane  16,  1887,  a  continuous  period  of  201  days. 

Owing  to  the  rise  in  the  river,  beginning  January  2,  1888,  the  lowering  of  the  dams 
on  the  £l  caused  no  damage  to  loaded  barges.  The  greater  part  of  coal  held  in  the 
river  went  to  market  in  this  rise. 

DREDGING. 

Owing  to  scarcity  of  funds  the  dredge  was  employed,  altogether,  only  about  three 
months. 

Nearly  all  of  this  work  with  the  dredge  and  tow-boat  was  at  No.  2,  banking  the 
dam  and  improving  the  approaches  to  the  lock,  and  has  been  referred  to  under  that 
head. 

In  addition  to  ordinary  repairs  on  the  boats  a  new  steel  dipper  was  purchased,  and 
the  dredge  fitted  up  with  new  spuds. 

During  the  year  three  sunken  coal-barges,  two  in  the  Charleston  Pool  and  one  near 
Lock  3,  that  obstructed  navigation  were  removed  by  the  dredge. 

OFFICE  AND  FIELD  WORK,  ETC. 

Locks  Nos,  7  andS, — In  accordance  with  your  purpose  to  begin  Locks  7  and  8  as 
soon  as  sufficient  appropriation  is  made  by  Congress,  steps  are  beiug  taken  as  far  as 
funds  at  hand  will  admit  to  get  these  works  under  contract  with  as  little  delay  as 
possible  after  provision  is  made.  The  plans  and  specifications  for  Lock  7  have  been 
Qearly  completed.  At  the  site  some  additional  surveys  and  borings  to  rock  have  also 
been  made  during  the  year. 

A  line  of  check-levels  was  run  last  month  from  Lock  6  to  the  site  of  No.  7,  and  on 
down  to  the  proposed  site  of  No.  8,  below  Raymond  City.  Drawings  for  the  single 
lock-house  and  office  proposed  at  No.  7  have  been  made. 

Finished  dramngs,--ComplQte  drawings  of  Lock  and  Dam  No.  6,  including  details  of 
the  iron  work,  etc.,  of  thQ.movable  dam,  and  drawings  of  Lock  No.  2  have  been  pre- 
pared, and  copies  of  all  made  for  the  files  of  the  office  of  the  Chief  of  Engineers. 

Mr.  Thomas  £.  Jefi'ries,  assistant  engineer,  has  been  employed  during  the  year  on 
general  office  and  field  work.  He  was  engaged  for  a  short  time  at  Louisville  as  in- 
spector on  the  contract  for  the  iron-work  of  the  gates,  etc.,  for  Lock  2. 

Mr.  S.  B.  Miller,  civil  engineer,  has  been  employed  part  of  the  time  during  the 
year,  mostly  on  office  work. 

Mr.  Theodore  Schoonmaker  continued  to  act  as  inspector  and  assistant  engineer  on 
construction  of  Lock  and  Dam  No.  2  until  the  completion  of  that  work,  and  has  been 
engaged  part  of  the  time  since  on  plans  and  drawings  in  this  office. 

The  faithful  and  efficient  services  of  these  gentlemen  is  gladly  acknowledged. 

RAILROAD  BRIDGE  AT  POINT  PLEASANT. 

Under  your  direction  to  look  after  this  bridge,  building  over  the  Great  Kanawha, 
as  regarded  its  construction  in  conformity  with  approved  location  and  law,  occasional 
measurements  and  examinations  of,  and  reports  on,  it  have  been  made  from  this  office 
during  the  year. 

The  bridge  was  built  by  the  Ohio  River  Railroad  Company,  and  was  finished  last 
April.  It  is  a  cantalever.  The  river  span  is  480  feet  long  between  centers  of  piers,  or 
about  458  feet  in  the  clear  at  low  water.  The  shore  spans  are  each  IGO  feet.  The 
lowest  point  of  the  bridge  at  the  center,  or  of  the  **  suspended  s^aii/^  v^^.On  l<b^\» 


COMMERCIAL  STATISTICS. 

UxiTED  States  E» 
Charleston,  Kanawhu  Countyf  W,  T 

Cfoal  ikippei  from  mines  on  ike  Great  Kanawha  River,  below  K 
staiisiics  relating  to  the  coal  bnsinsae  for  ike  eeveral 


Year, 

Shipments 
by  river. 

Shipments 
by  railroad. 

Total 
shipments. 

Minoi 
opera! 

1875 

BuMhela. 
4, 048, 300 
6.024,050 
5,183,650 

9.628.696 
15,370,458 
18,421,«84 
17.812,323 
17, 861. 613 
23,233.374 
20, 100, 625 

Buahela, 
*C.  792, 925 
*6. 609, 650 

♦7,758,800 

6.631.660 

Bu9helt, 

9,841,225 

11,633,700 

12, 942, 450 

No 

1876 

1877... 

Year  ending— 

Jane  30.  1881. 

Jane  1  1883 

13. 290. 255     '^  MA  7ta 

Jnnel,  1884 

12.069,172 
12,972,217 
18,958,746 
19, 160, 896 
20,962,686 

30,480,256 
30.784,540 
31,815,358 
42, 394,  270 
41,063,331 

Janel.  1885 

June  1. 1886 

Jnnel.  1887 

Jane  1.1888. 

*The  shipments  by  railroad  for  the  first  three  years  giren,  yIs,  1875. 1876, 
mines  above  Kanawlia  Falls. 
tBstlraaded. 

Thennnsnally  lon^r  oontinaanoe  of  low  water  last  soason,  re 
Report,  will  account  for  the  falling  off  in  the  Hbipments  by  riv> 
ing  Jane  1,  1888.  Nayigation  was  almost  entirely  suspended 
part  of  the  river  for  six  months  of  the  time.  About  18,000,0 
shipment  for  the  year  went  out  in  the  five  months  between . 
1888. 

Respectfully  submitted. 

Ad 

Col.  Wm.  p.  Craiohill, 

Corps  of  Engineers,  U.  8.  A. 


I 
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la  compliance  with  the  proviso  to  that  section  which  requires  the 
^dition  of  an  itemized  statement  of  such  expenses,  I  have  the  honor 
^  /oTward  the  inclosed  paper. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Cbaighill, 
CoUmel  of  Engineeri. 

I^l^e  Ghisf  OF  Bnginbbbs.  U.  S.  A. 


ent  of  amonni  expended  during  the  fiscal  jfear  ending  June  30,  1888,  out  of  the  ge^ 
■M  appropriation  for  ^^  operating  and  care  of  canals  and  other  works  of  navigation" 
•ztperating  and  keq^ng  in  repair  the  locks  and  dams  on  the  Great  Kanawha  River^ 
Virginia. 


*^^*^^^  and  Dam  No.  8,  after  completion,  December  11,  1887  : 

"^~~^or  wages  of  regnlar  lock  hands 91,096.50 

''or  repairs  and  extra  labor 280.09 

■"or  snpplies,  as  oils,  fnel,  tools,  etc 1&3»05 

^or  freights  and  transportation 5.90 

f  1, 536. 54 

and  Dam  No.  3 : 

^OT  wages  of  regular  lock  hands 1,954.99 

JPor  repairs  and  extra  labor 333.03 

^or  supplies,  as  oils,  fael,  tools,  etc 101. 90 

Vor  freights  and  transportation :.  3.80 

.  2,393.72 

^^^  %s.  and  Dam  No.  4 : 

IFor  wages  of  regnlar  lock  hands 1,994.91 

For  repairs  andextra  labor ^        253. 45 

Tor  supplies,  as  oils,  fuel,  tools,  etc 119.99 

Tor  freights  and  transportation 4.95 

2,373.30 

and  Dam  No.  5 : 

Por  wages  of  regular  lock  hands 1,987.03 

Por  repairs  and  extra  labor 306.13 

For  supplies,  as  oils,  fnel,  tools,  etc 55.98 

For  freights  and  transportation 1.00 

2, 350. 14 

1l  and  Dam  No.  6 : 

For  wages  of  regular  lock  hands 1,966.01 

For  repairs  and  extra  labor 306.25 

For  supplies,  as  oils,  fuel,  tools,  etc 117.46 

For  freights  and  transportation 2.20 

2, 391. 92 

part  of  central  office  expenses  and  general  superintendence : 

Wages 1,331.00 

Bent  and  supplies 263.51 

1, 594. 51 

'  dredging  at  locks  and  part  of  running  expenses  of  steam- 
oat: 

Wages 1,442.79 

Bepairs 159.05 

Supplies 95.45 

1,397.29 

»phone : 

For  rent  of  instruments 129.96 

For  repairs 93.84 

For  freights  and  transportation 13.40 

a^,.... sw^-ao 


or  pay  of  gauge-keepers  and  reporters  ut  Hintou  aud  Kanawha 
Falls 

Total v^,^Yl.'ca 


i/iio  BMiu  ioiiio  a  point  in  tne  upper  line  tnereot;  tnen< 
twenty-foar  degrees  thirty  minutes  east,  crossing  the  cei 
twenty-seven  feet,  in  all  fifty-four  feet:  thence  south  sixtj 
feet  through  the  said  lot  to  a  point  in  tne  lower  line  then 
of  said  lot  north  twenty-four  degrees  thirty  minutes  westi 
said  railroad  at  twenty-seven  feet,  in  all  nfty-four  feet,  tl 
taining  about  three-fourths  of  an  acre.  And  the  privil^ 
said  company  of  hereafter  laying,  maintaining,  and  usii 
States  property  on  the  north  bank  of  said  river  at  loci 
at  lock  and  dam  number  three,  and  at  lock  and  dam  numi 
however,  to  the  antecedent  written  consent  and  approval 
location,  construction,  and  width  of  right  of  way :  Proi ' 
Ohio  Railroad  Company,  its  successors  aud  assigns,  shal 
his  discretion  require  it,  pay  a  reasonable  yearly  rental  fd 
thereof  to  be  ascertained  and  prescribed  by  the  Secretary 
That  the  said  company  shall  construct  and  maintain,  at  it 
crossings,  cattle-guards,  and  fences  over  and  along  the  li 
said  Government  property,  at  all  of  the  four  lock  and  c 
act,  as  may  be  required  by  the  Secretary  of  War  :  Prav 
company  shall  take  up  and  remove  its  track  or  tracks  fro 
part  thereof,  at  either  or  all  of  the  four  sites  mentioned,  w 
the  Secretary  of  War ;  and  such  removal  shall  not  be  m 
claim  for  damages  against  the  United  States:  Andprovid 
to  repeal,  alter,  or  amend  this  act  is  reserved  to  Congress. 

Approved,  February  28,  1S87. 


[Public— No.  123.] 

AN  ACT  to  ftDthorize  the  constmction  of  bridgeii  across  the  Great  1 

and  to  prescribe  the  dimensions  of  the  sa 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of 
in  Congress  assemhledf  That  any  persons  or  corporations 
erect  a  bridge  or  bridges  across  the  Great  Kanawha  Ki  ver, 
after  erect  bridges  across  said  river,  for  railroad  or  other  i 
the  provisions  and  requirements  of  this  act. 

Sec.  2.  That  every  bridge  erected  across  the  Great  Ka 
^inia,  shall  have  Hh  axis  at  right  angles  to  the  current  i 
Its  piers  parallel  to  the  current,  and  aUpO 

— -  it A.        •      ■»    -        /  ■• 
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<^a^ngs  of  the  bridge  and  piers,  and  a  map  of  the  location,  givinc,  for  the  space  of 

at  least  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of 

the  banks  of  the  river  and  the  shore-lines  at  high  and  low  water.    This  map  shall  be 

accompanied  by  others,  drawn  to  a  scale  of  one  inch  to  two  hundred  feet,  giving, 

^of  ^  space  of  one-half  a  mile  above  the  line  of  the  proposed  bridge  and  a  quarter  of 

a  mile  below,  an  accurate  representation  of  the  bottom  of  the  river  by  oontoar-lines 

^^o  feet  apart,  determined  by  accurate  sounding,  and  also  showing  over  the  whole 

wictt^b  of  this  part  of  the  river  the  force  and  direction  of  the  currents  at  low  water 

an^  at  high  towing  stages,  by  triangulated  observations  on  suitable  floats.    The  maps 

Ah^ll  also  show  the  locations  of  other  bridges,  locks,  and  dams,  coal-tipples,  cribs, 

ao^    all  public  and  private  structures  in  the  vicinity  inside  of  high-water  lines,  and 

^a/l]  give  such  other  information  as  the  Secretary  of  War  may  require  for  a  full  and 

Mt^lfsiactonr  understanding  of  the  subject.    Said  maps  and  drawings  shall  be  referred 

^    ^   boara  of  engineer  officers  for  examination  and  report,  whifHi  board  shall  per- 

MKi^ly  examine  the  site  of  the  proposed  bridge,  and  shall  hold  a  public  session  at 

^to«  convenient  point  to  hear  all  objections  thereto,  of  which  public  session  due  no- 

^^^    and  invitation  to  be  present  shall  be  given  to  all  interested  parties;  and  if  said 

^^^^^^V'd  of  engineer  officers  report  that  the  site  is  unfavorable,  the  Secretary  of  War 

sh^l  I  ])e  authorized,  on  the  recommendation  of  said  board,  to  order  such  changes  in 

th^  l)ridge  or  its  piers,  or  such  guiding-dikes  or  other  auxiliary  works,  as  may  be  nec< 

^^^^ry  for  the  security  of  navigation ;  and  such  changes  or  additions  shall  be  made  at 

th^  expense  of  the  owners  of  said  bridge ;  and  the  proposed  bridge  shall  only  be  a  le- 

%^^  structure  when  built  as  approved  by  the  Secretary  of  War. 

^^c.  4.  That  all  parties  owning,  occupying,  or  operating  bridges  over  the  Great 
^^iife^wha  River  shall  maintain,  for  the  security  of  navigation,  at  their  own  expense, 
^^Jtn  sunset  to  snnrise,  throughout  the  year,  such  lights  on  their  bridges  as  may  be  re- 
4^1x^  by  the  Light-House  Board  or  the  United' States  engineer  officer  in  charge  of 
Jl^^  river:  and  during  the  constniction  of  any  bridge  under  this  act,  such  lights  and 
bao^s  shall  be  kept  on  coffer-dams,  cribs,  piles  of  stone,  floating  crafts,  rafts,  and  so 
toK"^]i,  used  in  the  construction  of  the  bridge,  as  may  be  necessary  for  the  security  of 
°^"*^  igation. 

^%c.  5.  That  the  officers  and  crews  of  all  vessels,  boats,  or  rafts  navigating  the 
^5"^^<sit  Kanawha  River  are  required  to  regulate  the  use  of  the  said  vessels,  and  of  any 
Pil>^»8  or  chimneys  belonging  thereto,  so  as  not  to  interfere  with  the  construction  of 
***  '^'^   of  the  bridges  authorized  by  the  provisions  ol  this  act. 

c.  6.  That  any  bridge  constructea  under  this  act  and  according  to  its  limitations 


B^^^JU  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 

^^ich  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 

°^^xl8,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 

™\1«  paid  for  the  transportation  over  the  railroads  or  public  highways  leading  to  the 

**;^<3.  bridge ;  and  the  United  States  shall  have  the  right  of  way  for  telegraph  or  tele- 

P>^c»xe  purposes  across  any  such  bridge;  and  in  case  of  any  litigation  arising  from 

^y  alleged  obstruction  to  the  navigation  of  said  Great  Kanawha  River  created  by 

tae  construction  of  any  bridge  under  this  act,  the  cause  or  question  arising  may  be 

•!^^^  before  the  circuit  or  district  court  of  the  United  States  for  the  district  of  West 

^^^ginia. 

^«c.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  so  as  to  prevent  or  remove 

all  material  obstructions  to  the  navigation  of  said  river  by  the  future  construction  of 

bridges  is  hereby  expressly  reserved,  without  any  liability  of  the  Government  for 

images  on  account  of  the  alteration  or  amendment  of  this  act,  or  on  account  of  the 

pi^Teation  or  requiring  the  removal  of  anv  such  obstructions;  and  any  change  in  the 

construction  or  any  alteration  of  any  such  bridge  that  may  be  directed  at  any  time 

py  Congress  shall  be  mfide  at-the  cost  and  expense  of  the  owners  thereof. 

Approved,  Marxsh  3,  1887. 


Dp3. 

^KBOR  OF   REFUGE  AT  MOUTH  OF  GREAT   KANAWHA  RIVER,  WEST 

VIRGINIA. 

Ko  work  has  been  done  on  the  ice-piers  during  fiscal  year. 


Money  statement. 

j"*}?  1, 1887,  amount  available 

'"^v  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  \iaV\V\l\vi^ 
ootstanding  July  1,  1887 


1168. 44 


p^wAaiAV    W«  T  ««»««V9VA«#      mmmmmt 


July  1,  1888,  balance  available 

Amoant  appropriated  by  act  of  Aagnst  11,  1888. 


Amonnt  arailable  for  flaoal  year  ending  June  30, 1889... 

i 

i  Amount  (eetimated)  reauired  for  completion  of  existing  |( 
Amount  that  can  be  prontably  expended  in  fiscal  year  endi| 
Submitted  in  compliance  with  requirements  of  section! 
harbor  acts  of  1866  and  1867. 


«k30mmxbc]al  statistics. 

United  States  ] 
CharlegUm  {Kanawha) 

CoLONKL  :  I  have  the  honor  to  submit  the  following  stal 
River  during  the  year  ending  June  30,  1888.  This  informa 
since  the  receipt  of^our  instmctions  of  June  28. 

Lumber,  etc.,  which  came  down  Elk  River  to  or  past  Ch 
ing  the  year: 

Lnmber  and  logs , 1,00( 

Railroad-ties 

Hoop-poles  -..— - •••••.. ...-. 

Oak  staves 

As  near  as  can  be  ascertained,  the  value  of  merchandise  1 
city  during  the  year,  and  taken  up  Elk  River  mostly  in  poe 
about  1350,000. 

Very  respectfully,  your  obedient  servant. 

Col.  Wm.  p.  Craighill, 

Corp9  qf  Engineers^  U»  8.  A. 


_^., —      ,.<»,l^^-*«-i^*"  **••♦••"■»•"■ 
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Money  iUUemmi. 

Jvly  1,1887,  amonnt  ftTailable ..•  |10,SS2.89 

July  1, 18d8y  amoant  expended  daring  flsoal  year,  ezeloalTe  of  liabUitiee 
outeUnding  Joly  1, 1887 75.00 

July  1|  1888,  balance  ayailable 10, 147. 89 

Amount  (estimated)  reanired  for  completion  of  existing  project 159, 000. 00 

Amointthat  can  be  profitably  expended  in  fiacalyearencung  Jane  90, 1890    90, 000. 00 
Sobmitted  in  compuanoe  with  reqaixements  of  aeotlona  9  of  xiver  and 
I  hirbor  acts  of  1866  and  1867. 


DD& 


PRELDOKART  EXABOKATIONB  OF  GAULET  AND  MEADOW  BITERS,  WEST 

YIRQINIA. 

United  States  BNaiNSBB  Uffiob, 

BaUimarey  Md.^  December  26, 1887. 

Obnbeal  :  I  have  tbe  honor  to  sabmit  the  following  report  of  the 
examinatioQ  of  Ganley  and  Meadow  riversy  West  Virginia,  called  for 
by  Congress  in  the  last  river  and  harbor  bill  which  becMune  a  law. 

After  mnch  search  for  information  concerning  those  streams,  by 
ni^ng  of  correspondence  with  residents  of  the  section  through  which 
^V  flow,  as  well  as  with  others  &miliar  with  tiiem  or  interested  in 
Uoif  improvement,  and  after  study  of  existing  maps  and  docaments, 
printed  and  manuscript,  I  made  an  examination  of  the  lower  10  miles 
of  the  Gktuley  in  the  early  part  of  June,  1887.  As  I  was  obliged  then 
to  return  to  Baltimore,  tbe  examination  was  continued  and  completed 
by  Col.  W.  Proctor  Smith,  lately  ci  the  Corps  of  United  States  Topo- 
gniphieal  Engineers. 

A  copy  of  the  report  of  Oolonel  Smith,  dated  July  18, 1887,  is  here- 
^th,  in  which  he  gives  a  full  description  of  the  Oauley  and  Meadow 
rivers,  their  physic^  characteristics,  capability  for  improvement,  char- 
^r  of  products  of  the  regions  through  which  they  flow,  etc  These 
ttiings  need  not  be  again  gone  over  by  me. 

The  <^ Boughs"  of  the  Oauley,  commencing  12  miles  ftom  the  mouth 
^d  extending  for  a  distance  of  26  miles,  may  be  deemed.an  insupera- 
ble barrier  to  open  navigation  by  boats  for  the  Gauley  at  and  above 
ttein,  and  for  its  taributa^es  above  them,  including  Meadow  Biver,  ex- 
<Kpt  at  a  very  great  cost,  out  of  proportion  to  any  advantage  likely  to 
be  gained  by  such  an  Improvement  in  the  present  condition  of  the 
country. 

The  (Pauley  as  high  up  as  the  foot  of  the  '^  Boughs"  is  already  navi- 
gable for  bateaux  carrying  8  to  10  tons,  but  the  navigation  is  diffi- 
cult It  is,  however,  important  to  the  people  living  along  or  near  this 
Btretcb,  for  by  it  they  are  enabled  to  communicate  with  the  pool  of  the 
&reat  Kanawha  Biver  just  below  the  mouth  of  the  Gauley,  along 
which  runs  the  trunk  line  cidled  the  Newi>ort  News  and  Mississippi 
Valley  Bailroad.  A  valuable  improvement  of  these  12  miles  of  the 
Gaaley  could  be  made  at  an  expense  of  $10,000. 

WhUe  no  estimate  is  submitted  for  a  boat  navigation  of  any  other 
part  of  the  Oauley  or  for  tbe  Meadow  Biver,  it  is  considered  proper  to 
can  attention  to  the  great  advantage  which  would  follow  the  exp^\id\V>\]iX^ 
oft65,000  in  tbe  ^^ Boughs"  in  facilitating  and  cheapening  ^^  Wvnj^- 
jsjfa  88 111 


at  the  falls,  a  short  distance  below  the  moutl 
would  cost  $700,000,  it  may  seem  exi>edient  to 
up  the  Gaaley  some  distance  to  facilitate  the  n 
the  ^eat  bodies  of  fine  coal  now  undeveloped  n« 
this  poipt  a  report,  with  estimate,  is  appended 
under  date  of  May  23, 1887. 

It  is  understood  that  surveys  for  a  railroad  u 
made,  and  in  connection  with  this  scheme  the  i 
Kanawha  and  Ohio  Railroad  above  Charleston  i 

The  country  through  whicC  Meadow  Biver  Q 
from  its  relations  to  the  project  for  the  improve 
awha  River  set  forth  by  the  distinguished  engii 
in  his  report  of  1858,  which  contains  much  vcdu 

Those  who  would  wish  for  detailed  informati( 
this  region  are  also  referred  to  the  volume  entit 
Virginia,''  prepared  in  1876  under  a  State  board 

Two  maps  are  herewith,  the  first  showing  in 
awha  and  its  tributaries,  of  which  the  Ganley  i 
other*  being  a  sketch  of  Lower  Gauley,  prepare 
company  his  report  already  referred  to. 

Ko  detailed  survey  of  the,Gauley  and  Meadov 
time.  The  improvement  of  the  rivers  is  recomi 
dicated  in  the  foregoing  report,  viz : 

For  bateaux  naYigation,  Lower  Gaulev 

To  facilitate  movement  of  lamberJn  Gaaley 

To  facilitate  moTement  of  lumber  in  Meadow 

Very  respectfully,  your  obedient  servant 

Wj 

The  Chief  of  Engineers,  U.  S.  A. 


t ^ 
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The  Gaaley  has  a  width,  at  its  janction  with  the  New  River  (or  Kanawha),  of  500 
feet  and  a  depth  of  5  or  6  feet  at  "  low  water."  At  ahoat  1  mile  fVdm  its  mouth  it 
narrows  to  aboat  300  feet,  and  maintains  nearly  the  same  for  10  miles  (above  its 
mouth). 

It  has  a  fall  in  this  distance  of  abont  40  feet,  or  4  feet  per  mile,  and  flows  over  a 
rocky  bed  (of  sand  conglomerate)  in  shallow  rapids  and  deeper  pools,  the  latter  aver- 
aging about  1  mile  in  length  each. 

The  banks  are  high  and  rocky,  in  fact,  are  generally  the  foot-slopes  of  the  mount- 
ains ;  the  tributary  creeks  rise  much  more  rapidly  than  the  river,  and  have  no  val- 
leys low  enough  to  be  injured  by  backwater  from  the  dams  even  in  freshets. 

The  mountains  on  either  side  are  filled  with  beds  of  excellent  co|il,  and  iron  ore  of 
good  quality  is  said  also  to  be  abuudant.  The  npper  parts  of  the  river,  as  well  as 
of  all  its  tributaries^  are  heavily  timbered  with  walnut,  oak,  and  poplar,  in  which 
quite  a  heavy  trade  is  even  now  carried  on,  though  I  have  been  unable  to  obtain  sta- 
tistics on  this  subject. 

lu  order  to  carry  a  7-foot  slackwater  navigation  from  below  Kanawha  Falls  np  the 
Qauley  10  miles  (to  a  point  1  mile  above  Little  Elk  Creek)  I  have  adopted  the  dam 
and  lock  system  planned  for  the  New  River  (or  Kanawha)  in  1874-76,  viz :  A  flight 
of  two  locks  each  of  15  feet  lift,  with  a  connecting  basin  250  feet  long,  and  a  dam  13 
feet  high,  located  about  1,500  feet  above  crest  of  falls  (measured  on  center  line  of 
river)  and  7,200  feet  below  the  mouth  of  the  Qanley. 

This  dam  would  raise  the  water  3  feet  above  its  present  level  at  mouth  of  Gauley 
and  back  it  to  the  shoal  at  Scrabble  Creek,  1  mile  above  the  month.  It  is  proposed 
thence  above  to  place  four  dams  averaging  15  feet  in  height  (to  foundations),  with  a 
10-foot  lift-lock  in  each  of  same  size  as  designed  for  aiw  River,  viz,  250  feet  by  40 
feet  in  the  chamber.  The  dams  would  average  about  250  feet  in  length,  exclusive  of 
guard-banks,  etc.  Assuming  the  same  details  as  were  used  in  projects  of  1874-'76for 
New  River,  the  cost  would  be  as  below : 

Two  locks  15  feet  lift,  and  dam  1,400  feet  long,  at  Kanawha  Falls |299, 000 

Four  locks  10  feet  lift,  and  four  dams  250  feet  long,  each  $120,000 480, 000 

Making  a  total  of 779,000 

The  present  timber  interest  would  be  satisfied  with  a  dam  and  boom  piers  near  the 
mouth  of  Gaulev,  which  could  be  done  for  about  $50,000. 

A  sulall  sket-ch*  is  submitted,  taken  from  plat  of  the  **  Maury ''  land  grant,  which 
shows  streams  only  on  one  side  of  the  river,  the  one  followed  by  the  road  and  having 
the  largest  drainage  area.  There  are  no  long  tributaries  on  the  left  bank,  owing  to 
the  short  drainage  area  on  that  side.  No  better  map  has  been  obtainable,  and  neither 
time  nor  money  was  available  to  construct  one. 
Respectfully,  yours, 

N.  H.  HUTTON, 

Aemtani  Engineer, 
Col.  Wm.  p.  Craiohill, 

Ckfrj^  of  £ngineer$  U.  8,  A, 


BKPOBT  OF  HR.  WILLLAJf  PROCTOR  SMITH. 

Baltimorb,  Md.,  July  18, 1887. 
Colonel:  After  a  minate  examination  of  the  papers  in  your  office  relating  to  the 
Gauley  and  Meadow  rivers,  in  West  Virginia,  in  accordance  witlt  your  verbal  in- 
structions I  went  to  Kanawha  Falls,  W.  Va.,  May  31,  where  I  made  some  prelim- 
inary investigations  and  then  proceeded  to  examine  the  Gauley  River  from  its 
month  to  its  forks,  near  its  source,  as  well  as  Meadow  River  from  its  source  t4)  its 


four  weeks. 

During  the  first  week,  in  company  with  yourself,  I  made  some  investigations  of  the 
lower  10  miles  of  the  Gauley,  and  also  a  trip  to  Charleston,  W.  Va.,  in  connection 
with  the  same.  The  trip  waa  made  on  horseback  over  the  main  roads  and  bridle- 
paths, going  into  the  rivers  at  all  accessible  points,  making  examinations  above  and 
Delow  lor  some  distance  on  foot.  To  be  moce  exact,  I  went  trom  Kanawha  Falls  to  the 
mouth  of  Gauley  River  ]  thence  to  Little  Elk  Creek ;  Nicholas  Conrt-Honse ;  Webster 
Court-House ;  Forks  of  Gauley ;  month  of  Williams  River,  up  the  same  to  its  forks  and 

^Omitted.  ' 


I 


to  the  state  of  West  Virginia.    Its  headwaters  and  those  of  ij 
with  a  Tirgin  forest  of  the  finest  of  timber,  with  only  a  oU 
and  there ;  and  on  the  north  side  of  the  river,  in  Webster  ai 
fflades  a  few  miles  wide  and  in  extent  20  or  8&  miles,  which  gii 
%o  break  np  this  vast  timber  section. 

For  the  first  12  miles  from  its  month  the  Qanley  Mis  on! 
next  26  miles  its  fall  is  nearly  34  feet  per  mile,  in  a  gorge  siml 
as  seen  from  the  Chesapeake  and  Ohio  Batlway  between  Kai 
the  hills  on  either  side  being  sereral  hundred  feet  high  and 
streams  full  of  bowlders  of  sandstone,  some  veiy  large,  and 
the  people  in  calling  this  section  the  "  Bonghs''  of  Ganley. 
''Boaghs,"  near  Hominy  Creek,  2  miles  abore  Hnghes  Ferry, 
miles,  the  £ftll  is  estimated  at  5  feet  per  mile.  The  levels  fnM 
River  to  the  month  of  Meadow  Kiver,  29  miles,  are  taken  fro 
Great  SLanawha  River,  West  Virginia,  made  in  1868;  the  lei 
The  levels  on  Meadow  River  were  obtained  from  the  same  son 

Ganley  River  is  500  feet  wide  at  its  month,  350  feet  wide 
River,  200  feet  wide  at  month  of  Cranberry  River,  150  feet  widi 
River,  and  75  feet  wide  at  the  Forks. 

As  the  main  object  of  the  present  examination  was  to  aso 
these  rivers  for  the  parpoee  of  **  floatinc  '^  logs,  it  will  readily 
est  obstmctions  to  that  method  of  getUng  ont  timber  mnst  o* 
the  **  Roughs,''  and  such  is  the  case,  the  worst  pl*oM  being  foi 
Shoal,  the  third  encountered  in  ffoing  n]»  the  ''Rouffhs;"  seoo 
below  Camifex  Ferry ;  and  third,  the  Big  Chnte,  if  miles  bel< 
many  places  where  there  are  islands,  when  the  river  is  np  (an^ 
reported,  40  feet),  the  logs  take  the  false  channels  ronnd  theiai 
in  oy  the  bowlders  at  the  lower  end,  and  there  is  no  way  to  ge 
edy  for  this  mnst  either  consist  in  running  shears  from  the  mai 
the  island  or  in  blasting  out  the  rock  at  tne  foot  of  the  same. 

The  principal  work,  as  mentioned  before,  is  foond  in  the  "  ] 
mate  has  been  made  for  blasting  ont  the  rock,  leaving  the  pie« 
by  the  action  of  iee  and  freshets  into  deep  water  and  thos  ma 

For  such  a  channel  30  feet  wide,  and  to  ronnd  off  the  angles, 
to  the  head  of  the  *'  Roughs,"  26  mUes,  will  cost  about  ^,25i 

From  the  head  of  the  *'  Roughs  "  to  Stroud's  Creek,  25  miles,  n 
1200  per  mile 

Fiom  Stroud's  Creek  to  Forks  of  Gauley  River,  32  miles,  will  o 
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T^  dianoel  to  be  30  feet  wide  mod  9  feel  deep.  The  first  estimate  ie  for  ordinftry 
^mmmet  water  and  tlie  seoond  for  extreme  low  water,  regarded  a^  1  foot  lower  than 
c^rdhiary  eammer  water. 

There  ie  a  small  dam  5  or  6  milee  below  the  Forks  of  Ghmle^,  and  another,  for  a  com 
id  floor  mill,  a  mile  or  two  ftborethe  month  of  Williams  River;  bat  as  the  river  has 
ways  to  be  op  several  foet  before  logs  ean  be  flcNkted,  these  dams  are  not  regarded 
I  mnch  of  an  obstrnotion  by  timber-men. 

Hie  Oaoley  and  its  tribntaries,  inclnding  Meadow  River,  drain  an  area  of  abont 
,500  square  miles. 

Williams  River,  rising  in  the  Greenbrier  or  Tew  Ifonntains,  is  abont  35  miles  in 
iS^^gth,  and  averages  abont  100  feet  wide  ap  to  its  forks  (9  miles).  It  empties  into  the 
^Oaoley  75  miles  above  its  month,  and  is  a  burger  stream  than  its  principal.  No  diffl- 
lUj  in  floating  logs  on  its  waters.  With  the  exception  of  half  a  dozen  clearings  of 
few  acres,  the  oonntry  it  drains  is  oovered  with  the  finest  of  timber,  inclnding  the 
xtensive  yew  forests  at  its  head. 

Cranlxrrry  River  also  rises  in  the  Greenbrier  on  Tew  Monntains,  and  is  ftom  90  to 

^rt  miles  long  and  150  feet  wide  at  its  month.  It  flows  into  the  Ganley  60  miles  above 
^  tf  month.  It  has  as  fine  and  as  much  timber  as  Williams,  which  can  be  got  ont  as 
^^^ly,  if  not  more  so,  than  on  that  stream.  There  is  scarcely  a  settlement  on  it.  It 
^»  named  fhrai  the  cranberry  glades  at  its  source. 

Cherry  River  rises  in  Cold  Knob,  is  about  the  same  len^h  and  size  as  Cranberry, 
'M  feet  wide  at  its  month,  and  flows  into  the  Ganley  57  miles  from  its  month.  The 
"^ivide"  between  Cranberry  and  Cherry  rivers  is  covered  with  timber  and  is  very 
"^^tid.  From  a  point  0  miles  up  from  the  Ganley,  for  38  miles  into  Pocahontas  County, 
<>o  lionse  is  encountered.  On  the  upper  waters  of  Cherry  some  farms  and  grazing 
*^^Ei^s  bnve  been  opened  np.  It  gets  its  name  from  the  great  number  of  large  cherry 
^'^^os  on  its  banks  and  thronghont  the  oonntry  it  drains. 

'^iYilliams,  Cranberry,  and  Chemj  rivers  flow  in  a  northwesterly  direction  and  enter 
^<^^  Ganley  on  its  left  bank. 

^  j^^nddlety  Creek,  rising  in  the  '^divide"  between  Chraley  and  Elk  rivers,  joins  the 
^l^^iley  on  its  right  bank  42  miles  above  its  mouth.  Some  timber  on  it,  bat  it  is  prin- 
f*^^mlly  cnitivated.  The  best  lands  in  Nicholas  County  are  found  along  its  banks  mad 
le  of  its  small  tribntaries. 

lominy  Creek  is  short  and  very  rough,  bnt  has  plenty  of  timber.  It  flows  into  the 
iley  £rom  the  south,  39  miles  from  its  month. 
^  eters,  Laurel,  Little  Blk,  and  Twenty-Mile  creeks,  flowing  into  the  Ganley  on 
^^  right  bank  and  Rich  Creek  from  the  left,  all  being  below  the  moath  of  Meadow 
'^^^^^er,  29  miles  above  the  mouth  of  Ganley  River,  drain  about  all  the  territory  on 
]"^^-ich  it  is  claimed  there  mn  to  be  found  iron  ores,  and  certainly  the  largest  amunnt, 
'•^•iisitest  variety,  and  best  quality  of  the  coaL  In  fact,  all  of  the  New  River  and  Ka- 
?|^"^vha  seams  are  found  here,  oaunel,  splint,  and  bitaminons,  estimated  at  60  feet  in 
^*^  "Weinsy  from  3  feet  to  11  feet  in  thickness.  All  the  hard  and  soft  varieties  are  here, 
^  the  eannel  in  places  is  claimed  to  be  U  feet  thick.  Nothing  bnt  horizontal  min- 
is required,  which  does  away  with  shafts  and  avoids  trouble  with  water, 
li^t  seams  of  red  hematite  uon  ore,  aggregating  17  feet,  are  said  to  be  found  in 
alx»ve  section  of  oonntry  in  veins  from!  fw>t  6  inches  to  4  feet,  and  Black  Band 
from  12  inches  to  18  inehes,  and  that  the  former  will  yield  65  per  cent,  of  iron,  also 
y  limestone  and  fire-clay.  A  vein  of  coal  runs  up  the  Ganley  River  above  the  sec- 
described.  It  is  5 feet  thick  at  the  month  of  Cherry  River,  low  down  near  the 
^^  ,of  the  river,  and  abont  3  foot  thick  at  Stroud's  Glades  further  up.  This  vein 
^]^^tinnes  all  the  way  to  the  head  of  the  Gaulev,  and  is  found  opposite  the  mouth 
Williams  River,  at  Nicholas  Court-Honse.  and  again  near  Webster  Court-House. 
^  €keenbrier  or  Tew  Mountains  contain  tne  Sewell  vein  of 


coal,  from  3^  feet  to  6 
»t  thick. 

^^yhere  is  timber  on  both  sides  of  the  (Huloy  River,  but  the  larger  portion  is  on  the 

T^l^lth.    Williams  Cranberry,  and  Cherry  rivers,  as  before  stated,  abound  in  timber, 

^^^^lar,  white  oak,  cherry,  curly  and  bira's-eye  maple,  ash,  hickory,  baokeye,  locust, 

rr^^^^  efaestnnt,  gum,  sycamore,  beech,  hemlock,  yellow  lynn,  and  sugar  trees.    At 

^*^  headwaters  of  the  Gauley  and  these  tributaries  are  found  almost  impenetrable 

F^^^sts  of  the  yew  pine.    Tfa^  poplar,  ash,  cherry,  and  white  oak  are  very  fine,  also 

^^!<|;e  SjMuiish  oaks,  a  species  of  red  oak.    JMlany  acres  from  these  timber  regions  will 

^^t  90,000  feet  of  lumber  and  some  40,000  feet.    Walnuts  are  found  5  feet  in  diameter, 

^t»lar  18  feet  in  circumference  and  80  feet  to  the  limbs,  some  said  to  be  even  larger. 

^<ui  trees,  8  foet,  9  foot,  and  10  foot  in  circumference,  and  50  feet  long,  will  yield  from 

{>000  feet  to  4,000  feet  of  inch  lumber.    Fine  place  for  getting  railroad  ties  and  tan 

^k  and  to  make  paper  pulp.    In  tact,  this  section,  for  its  extent,  is  thought  to  be 

^  finest  timber  and  coal  resion  in  the  United  States,  and  being  so  well  watered  it 

has  more  than  the  usual  facilities  for  mining  coal  and  iron  and  getting  out  lumber. 

Thd  elimate  ia  mild.    Temperature  in  summer  from  75  degrees  U)  ^  di^^t^^^  vn 
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winter  seldom  lower  than  20  degrees  below  freezing  point,  but  there  is  more  snow 
than  is  asuail^ found  in  other  parts  of  the  State. 

This  region  produces  corn,  oats,  wheat,  rye,  tobacco,  hay,  and  potatoes.  The  land 
is  moderately  productive,  all  sandstone  formation.  The  grain  is  not  shipped  to  mar- 
ket, from  30  to  60  miles  haul  in  waeons  being  too  far  to  make  such  shipment  profita- 
ble. Sheep,  horses,  and  stock  oattfo  are  raised  to  a  considerable  extent  and  a  good 
deal  of  wool  is  exported. 

•  Nicholas  Ooort-Hoose  has  threa  stores  and  a  population  of  about  100.  There  are 
twenty-six  stores  in  the  county,  with  average  sales  for  each  of  about  $2,000  per  an- 
num. Population  of  county  8,500  souls.  Stock  cattle,  horses,  and  sheep  are  raised, 
of  which  tne  sales  last  vear  amounted  to  |75,000.  Only  enough  breadstuUs  and  rough 
feed  raised  to  supply  the  wants  of  the  people  and  stock. 

Pocahontas  County,  in  this  section,  is  not  under  cultivation,  the  whole  of  it  being 
covered  with  timber. 

Webster  Court- House  has  a  population  of  140,  and  a  fine  salt-sulphur  spring,  the 
visitors  to  which  are  inore^ing  every  year.  The  county  contains  4,500  souls,  and 
nine  stores,  with  average  sales  tor  each  of  $1,500  per  year.  Sales  of  stock  for  the  same 
period,  $35,000. 

The  commerce  of  Qreenbrier,  in  the  meadows  section,  is  given  in  the  report  on 
Meadow  River.  Although  a  part  of  Fayett^  County  lies  on  the  Gauley  and  Meadow 
rivers,  all  of  its  products  are  carried  to  New  River  and  the  Chesapeake  and  Ohio  RaiL 
way,  as  the  distance  is  short. 

The  cash  value  of  whatever  is  raised  onlhese  rivers  is  represented  by  the  sales  cc 
the  stores,  for  everything  produced,  except  the  stock,  is  traded  to  the  merchants  fcm 
goods. 

From  Little  Elk  Creek  and  up  as  far  as  the  foot  of  the  **  Roughs''  on  Graule^,  werr 
shipped  last  year  20,000  staves  of  all  lands  and  100,000  more  from  the  vicinity 
Twenty-Mile  Creek.    Two  million  five  hundred  thousand  feet  of  timber,  in  logs,  woh. 
shipped  out  of  Gauley  River  last  year,  and  as  many  more  feet  lost,  owing  to  the  c^ 
str notions  and  lack  of  boomage  at  the  mouth  of  the  river. 

About  300,000  feet  of  sawed  cherry  lumber  was  hauled  from  the  upper  waters. 
Cherry  River  last  year,  in  wagons,  45  miles,  to  Ronceverte,  a  station  on  the  CheM^ 
peake  and  Ohio  Railway,  in  Greenbrier  County,  W.  Va. 

Meadow  River,  the  principal  tributary  of  Gauley  River,  is  about  50  miles 
length,  rising  in  Keeney's  Knobs,  Greenbrier  County,  W.  Va.,  and  flows  in  a  noi- 1; 
westerly  direction.  It  falls  considerably  for  the  firat  few  miles,  but  in  the  n^ 
10  or  12  miles  it  flows  through  what  are  termed  the  ''Meadows,''  and  is  alia.o 
level.  These  meadows  are  extensive  glades,  from  500  feet  to  2  miles  in  width,  f»ni 
ducing  only  hazel,  aider,  and  weeds.  Not  easy  to  drain,-  as  there  is  scarcely  any  f»^ 
in  them ;  but  should  the  channel  at  thej;:  foot  be  cutout  sufficiently  wide  and  deep  t^ 
allow  the  river  to  flow  freely,  a  great  deal  of  land,  now  practically  worthless,  eoul^ 
be  redeemed  and  made  valuable. 

Twenty-eight  miles  above  its  mouth,  which  is  29  miles  above  the  mouth  of  Gauley^ 
River,  Meadow  River  begins  to  fall  rapidly  and  is  very  rough ;  the  fall  in  this  ^ 
miles  is  1,199  feet,  or  at  the  rate  of  nearly  43  feet  per  mile,  and  even  this  does  not  show 
the  entire  rapidity,  for  this  fall  is  nearly  all  in  23^  miles,  as  the  water  from  Bracken's 
Creek  to  within  a  mile  of  Angling's  Creek,  4^  miles,  is  nearly  level  or  free  from  rook. 

From  the  point  at  which  the  river  begins  to  fall  so  rapidly  (that  is,  where  Big  Sewell 
and  Laurel  mountains  approach  each  other)  to  the  mouth  of  Big  Clear  Creek,  6  miles, 
there  is  only  a  fall  of  about  1^  feet  per  mile.  In  this  distance  Mill,  Laurel,  and  Big 
Sewell  creeks  flow  into  tUe  river.  Little  Clear  Creek,  a  pretty  stream,  joins  the  river 
2^  miles  above  the  month  of  Big  Clear  Creek ;  the  latter  is  the  principal  tribot>ary,  or 
rather  the  real  continuation,  of  Meadow  River,  for  it  affords  more  water  than  the 
stream  which  is  now  dignified  with  the  name  of  river. 

Big  Clear  Creek  rises  in  Cold  Knobs,  Greenbrier  County,  W.  Va.,  and  runs  in  a 
northerly  direction.  It  is  about  15  miles  in  length  and  110  feet  wide  at  its  mouth,  the 
width  01  Meadow  River  at  this  point  being  about  the  same. 

To  improve  this  creek  for  floating  logs  for  10  miles,  which  is  all  that  is  needed,  will 
cost  about  $100  per  mile ;  in  all,  |l,000. 

The  rapid  portion  of  Meadow  River  is  the  dividing  line  between  Fayette  and  Nicholas 
counties ;  the  average  width  in  this  distance,  28  miles,  is  about  125  feet ;  at  its  mouth 
it  is  140  feet  wide.  It  flows  over  a  bed  of  rock  usually,  and  for  a  great  part  of  the 
distauce  is  filled  with  loose  sand  rock  of  the  same  nature  as  the  bottom  of  the  river. 

There  is  one  saw-mill  10  miles,  and  one  corn  and  flour  mill  3  miles,  above  the  mouth 
of  this  creek. 

Thirteen  miles  above  the  mouth  of  Meadow  River,  near  Russell ville,  is  a  worn-out 
corn-mill ;  3  miles  above  the  mouth  is  a  saw-mill  and  general  manufacturing  company, 
and  li  miles  above  the  mouth  is  a  good  corn  and  flour  mill.  There  is  also  a  corn  and 
flour  mill  between  Augliug's  aud  Arrowroot's  creeks. 
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Estimate  for  improvioff  Meadow  River  for  the  purpose  of  floating  Iocs : 

Two  miles  above  the  moutli  of  Big  Clear  Creek,  two  places,  one-Ealf  mile 
apart,  to  oat  channel  through  bastard  limestone,  30  feet  wide  and  3 
feet  deep,  550  cnbic  yards,  at  |3  per  yard (l,  650 

At  month  of  Mill  Creek,  2  miles  below  mouth  of  Big  Clear  Creek,  channel 
to  be  made  through  a  shoal  of  loose  rock,  30  feet  wide  and  2  leet  deep, 
350  cubic  yards,  at  91  per  yard 350 

From  I  mile  above  Meadow  Creek  to  Cook's  Mill,  at  Bracken's  Creek,  I4| 
miles,  and  from  1  mile  above  Angling's  Creek  to  the  mouth  of  Meadow 
River,  9  miles,  in  all  23i  miles,  will  cost  $1,600  per  mile 37, 600 

Ten  miles.  Big  Clear  Creek,  at  9100  per  mile 1,000 

Total 40,600 

Channel  to  be  30  feet  wide ;  the  rock  to  be  blasted  into  pieces  small  enough  to  allow 
the  ice  and  freshets  to  move  them  into  deep  water. 

Owing  to  the  rapid  current,  Meadow  River  does  not  rise  so  high  as  the  Gauley ;  say 
about  one-half  so  high,  or  20  feet. 

Owing  to  the  roughness  of  the  Qauley  and  Meadow  rivers,  and  to  the  fact  that  the 
examination  could  not  be  made  with  a  boat,  the  estimates  submitted  must  be  regarded 
as  only  rough  approximates,  but  sufiSciently  near  the  truth  to  give  a  general  idea  of 
the  amount  that  will  be  required  to  put  them  in  good  shape  for  floating  logs. 

The  Sewell  vein  of  bituminous  coal,  as  it  is  called,  is  found  in  Big  Sewell,  Little 
Sewell,  Laurel,  Big  Clear  Creek,  and  Greenbrier  or  Yew  Mountains,  extending  to  the 
headwaters  of  Gauley  and  Elk  rivers.  This  vein  is  from  3^  feet  to  6  feet  in  thick- 
ness, and  is  a  good  coke  and  grate  coal. 

Both  sides  of  Meadow  River  are  finely  timbered  with  poplar,  white  oak,  ash,  hick- 
ory, locust,  yellow  lynn,  and  sugar.  The  mountain  belts  are  peculiarly  adapted  to 
grazing,  and  blue  grass  is  indigenous  where  the  timber  is  cleared  away.  Timothy  is 
grown  considerably  in  the  mei^ows.  Fine  fruit  is  raised.  Climate  is  good  from  May 
to  November.    A^^i^danceof  snow.    Maple  sugar  is  made  to  a  large  extent. 

The  section  along  the  lower  part  of  the  nver  is  cultivated  somewhat,  but  not 
highly.  Oats,  com,  wheat,  and  potatoes  are  raised,  but  only  in  sufficient  quantities 
for  the  use  of  the  people  and  stock  cattle ;  none  shipped  to  market. 

There  are  three  stores  in  this  section,  the  average  sales  of  which  per  year  are  about 
|2,000. 

Last  year  750,000  feet  of  lumber  in  logs  were  floated  out  of  this  part  of  the  stream — 
say,  from  the  mouth  5  miles  up. 

The  Greenbrier  or  Meadows  section  supports  six  stores,  whose  average  sales  per 
year  each  are  about  )2,500.  All  of  the  small  g^ins  are  raised  here,  together  with 
horses,  sheep,  and  fat  cattle.  This  is  also  a  fine  fruit  and  sugar  region.  Plenty  of 
blue  g^ass  and  timothy.  One  thousand  five  hundred  sheep  were  sold  last  year  at  |2 
per  head  and  1,000  cattle  at  $35  i>er  head.  No  grain  is  shipped  to  market,  it  being 
the  policy  of  these  graziers  to  put  everything  into  stock.  • 

Ijast  year  about  200,000  feet  of  sawed  cherry  lumber  were  hauled  in  wagons  30 
miles  to  Alderson,  a  station  on  the  Chesapeake  and  Ohio  Railway  in  Monroe  County, 
W.  Va. 

Respectfully  submitted. 

Wm.  Proctob  Smith. 

Col.  Wm.  p.  Craiohill, 

Corps  of  Engineen,  U,  8.  A. 
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APPENDIX  EE. 


DCPROVEHENT  OF  KENTUCKY  RIVER ;  OPERATINa  AND  KEEPING  IN  RE- 
PAIR  LOCKS  AND  DAMS  ON  T£[E  KENTUCKY  RIVER,  KENTUCKY ;  IM* 
PROVEMENT  OF  BIO  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY, 
AND  OF  GUYANDOTTE,  LITTLE  KANAWHA,  AND  BUCKHANNON  RIVERS, 
WEST  VIRGINIA. 


BBPOBT  OF  CAPTAIN  D.  W.LOCKWOOD,  CORPS  OF  BN0I2^BB8,  OFFJCEB 
IN  CBABGB,FOB  TEE  FISCAL  TBAB  ENDING  JUIfE  30,  1888,  WITH 
OTHER  DOCUMENTS  BELATINQ  TO  THE  WORKS. 


nCPROVEMBNTS. 


1.  Kentuoky  Retat,  Kentucky. 

2.  Operating  and  keeping  in  lenair  locks 

and  dams  on  tne  SentncKy  River, 
Kentacky. 

3.  Big  Sandy  River,  West  Virginia  and 

Kentacky. 


4.  Gnyandotte  River,  West  Virginia. 

5.  Little  Kanawha   River,  West    Vir- 

ginia. 

6.  Bnokhannon  River,  West  Virginia. 


EXAMINATIONS  AND  SURVEYS. 

7.  LonisalLevisa]  Fork  of  Sandy  River,  I  8.  Salt  River,  Kentucky. 
Virginia.  | 


United  States  Engineer  Office, 

Oineinnati^  July  18, 1888. 

Sir:  I  have  the  honor  to  transmit  herewith  the  annual  reports  on 
the  works  onder  my  charge  at  the  close  of  the  fiscal  year  ending  Jane 
30,1888. 

First  Lieat.  William  L.  Sibert,  Oorps  of  Engineers,  has  been  on  daty 
ander  direction  of  this  office  since  April  5, 1^. 

Until  April  13, 1888,  the  Big  Sandy,  Little  Kanawha,  Bockhannon, 
aad  Gnyandotte  rivers  were  under  the  charge  of  Lient.  Gol.  William  E. 
Merrill,  Corps  of  Engineers ;  and  the  Kentacky  Biver,and  operating  and 
care  of  locks  and  dams  on  same  until  April  17, 1888,  were  under  the 
charge  of  Hfy.  Amos  Stickney,  Oorps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

D.  W.  LOOKWOOD, 

Captain  of  Engineers. 


The  Chief  of  Enqineebs,  U.  S.  A. 
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£  £  I. 

IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

This  work  was  under  the  temporary  charge  of  Maj.  Amos  Stickne: 
Corps  of  Engineers,  antil  April  17,  1888,  when  it  was  transferred  to  in 
charge. 

The  Kentucky  River  is  a  tributary  of  the  Ohio,  and  empties  into  it  i 
Garrollton,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Loui 
ville,  Ky. 

The  present  project  for  the  improvement  of  this  stream  was  adopt€ 
in  1879,  the  object  being  to  repair  the  five  locks  and  daqis  built  by  tfc 
State  of  Kentucky,  and  extend  slackwater  navigation  for  a  draught  < 
6  feet,  by  the  construction  of  additional  locks  and  dams,  to  Beatty  vill* 
a  distance  of  261  miles  from  the  mouth  of  the  river. 

WORK  DONE  DURINa  THE  YEAR. 

Lock  No.  6. — Under  date  of  June  9, 1887,  a  contract  was  entered  int 
with  O'Brien  &  Co.  to  furnish  the  different  classes  of  stone  require 
for  the  construction  of  this  lock.  By  its  own  terms  the  contract  expire 
August  31, 1888.  Under  date  of  August  15, 1887,  an  agreement  wa 
entered  into  between  the  United  States  engineer  officer  in  charge  an 
O'Brien  &  Co.,  by  the  terms  of  which  the  latter,  in  consideration  of  ce 
tain  work  to  be  done  by  them,  were  granted  the  privilege  of  quarryia 
stone  on  the  Government  land  adjacent  to  the  site  of  the  proposed  loci 
but  only  for  the  purpose  of  obtaining  stone  for  this  particular  lock. 

The  contractors  commenced  work  some  time  in  July,  1887,  and  in  Oc 
tober  delivered  229.50  cubic  yards  of  backing  stone.  From  that  timi 
on  the  work  progressed  very  slowly,  and  on  March  2,  1888,  the  engi 
neer  officer  in  charge  recommended  that  article  41  of  the  specificatioDi 
be  carried  out.  Up  to  this  time  the  contractors  had  in  five  months 
commencing  with  October,  delivered  915.14  cubic  yards  of  backinj 
stone,  and  at  this  rate  there  was  every  probability  of  the  work  of  act 
ually  constructing  the  lock  being  delayed,  the  recommendation  of  th< 
officer  in  charge  was  disapproved  by  the  Chief  of  Engineers.  Up  t 
the  end  of  the  fiscal  year  the  contractors  have  deliver^  stone  as  fol 
lows :  2,652.69  cubic  yards  backing  stone  5  87.42  cubic  yards  cut  stone 
quarry  face;  48.01  cubic  yards  squared  stone;  6.48  cubic  yards  ca 
stone,  dressed  face ;  and  76  cubic  yards  special  stone. 

The  stone  to  be  delivered  to  complete  the  contract  is  as  follows 
3,455.31  cubic  yards  backing  stone ;  1,399.58  cubic  yards  cut  stom 
quarry  face;  1,311.99  cubic  yards  squared  stone;  1,693.62  cubic  yard 
cut  stone,  dressed  face ;  and  251.24  cubic  yards  special  stones. 

The  contract  can  not  be  completed  in  the  time  it  has  yet  to  ran. 

LOCK  AND  DAM  AT  BEATTYVILLB. 

The  Board  of  Engineers  that  had  previously  considered  the  subjec 
of  the  dam  at  Beatty  ville  having  recommended  that  a  rapid-acting  loc 
be  substituted  for  the  chutes  originally  built,  and  this  recommendatio: 
having  been  approved  by  theChief  of  Engineers  and  Secretary  of  Wai 
proposals  for  furnishing  a  portion  of  the  stone  for  this  lock  were  invito 
by  the  usual  public  a*l  vertisement,  and  opened  at  the  United  States  en 
giueer  office,  Louisville,  Ky.,  March  3,  1888,  by  Maj.  Amos  Sticknej 
Corps  of  Engineers.  The  only  bid  received  was  rejected  as  being  to 
high,  and  upon  Major  Stickney's  recommendation  authority  was  given  t 
procure  the  stone  by  hired  labor.  In  accordance  with  this  authority 
a  location  for  a  quarry  was  selected  about  March  20^  and  preparation 
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for  commeDcing  the  work  made.  The  site  of  the  qaarry  is  about  4  miles 
below  Beatty  ville,  and  the  price  for  stone  obtained  at  the  quarry  agreed 
open  is  10  cents  per  cubic  yard  measured  in  the  lock. 

The  principal  part  of  the  necessary  plant  for  quarrying  did  not  reach 
the  locality  until  about  the  middle  of  April,  owing  to  low  water,  and  at 
present  all  freight  to  the  work  has  to  be  transported  in  push-boats  for 
^  distance  of  80  miles. 

The  work  done  to  the  end  of  the  fiscal  year  in  the  way  of  quarrying 
An^ drilling  stone  is  as  follows:  Dimension  stone,  1,305  cubic  yards; 
^^E'^essed  stone,  face  stone,  195  cubic  yards ;  squared  stone,  75  cubic  yards; 
backing  stone,  50  cubic  yards. 

7be  progress  already  made  under  circumstances  far  from  favorable, 
Appear  to  warrant  the  belief  that  rapid  delivery  of  the  different  classes 
^f*  stone  to  be  used  in  the  construction  of  the  lock  may  be  expected  in 
^he  future.  / 

At  Beattyville  the  old  dam  has  been  cut  down  and  floored  over,  the 
'^dterial  removed  being  utilized  in  constructing  auxHiary  works  about 
^e  abutments,  etc.,  such  as  retaining  and  bank  protection  walls.  The 
^ew  dam,  when  built,  will  have  for  a  foundation  the  part  of  the  old  dam 
^ow  standing,  using  the  abutment  now  in  place  on  Beattyville  side  of  the 
river. 

Inuring  the  coming  year  it  is  proposed  to  complete  as  far  as  possible 
Wk  No.  6  and  the  one  at  Beattyville,  besides  doing  what  may  be  posi- 
bl<^  towards  the  construction  of  what  will  be  known  as  Lock  No.  7  and 
those  immediately  above  it.  / 

A.S  the  people  on  the  Upper  Kentucky  are  for  a  portion  of  each  year 
entire  dependent  upon  the  river  to  obtain  supplies,  and  ship  and  receive 
^l^atever  freight  there  may  be,  owing  to  the  utter  lack  of  roads  that  can 
^  Used  for  these  purposes,  it  would  appear  advisable  to  make  such  im- 
provements between  Ford  and  Beattyville  as  may  be  necessjiry  to  in- 
sure the  low- water  navigation  of  that  portion  of  the  river. 

^or  details  .concerning  the  work  at  Beattyville  attention  is  respect- 
ively invited  to  the  accompanying  report  of  Assistant  Engineer  K.  S. 
B^nett. 

SNA.a-BOAT  KENTUCKY. 

Ill  consequence  of  the  age  of  the  boilers,  a  lower  steam-pressure  was 
Allowed  at  the  last  inspection  than  formerly,  so  that  it  became  necessary 
^^  put  in  new  cylinders.  Wider  J[}uckets  were  put  on  the  wheel  in  place 
9^  the  old  ones.  Various  other  repairs  were  made  to  the  machinery  and, 
i^  addition,  slight  repairs  to  hull  were  necessary. 

l>aring  the  year  she  removed  73  snags  from  the  river,  and  run  a  dis- 
^nce  of  2,286  miles.  Most  of  the  season  she  wiis  engaged  on  the  lower 
^iver,  acting  as  tender  to  the  dredge,  towing  stone  barges,  and  was  a 
gi^^t  advantage  during  the  repairs  at  the  various  locks. 

Mwiey  statement 

J«V  1, 1887,  amonnt  available $158,367.37 

^•^ly  1, 1888,  aujoant  expended  during  fiscal  year,  exclusive 

^niabilitiea  outstanding  July  1,  18d7 $54,02*2.66 

J'>yl,18SH,  outstanding  Uabilities 7,G-2:J.<J0 

^'^v  1,  i860,  amount  covered  by  existing  contracts 71, 53G.  55 

133,783.11 

i«^y  1, 1888,  balance  available 24,584.26 

^oont  appropriated  by  act  of  August  11, 1888 180,000.00 

^oant  available  for  Gscal  year  ending  June  30,  1889 *204, 584. 26 
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{Amonot  (estimated)  required  for  oompletion  of  exktttig  project fl,  854, 13( 
Amoant  that  can  beprontably  expenaed  in  fiscal  year  ending  Jnne30y 
1890 500,001 
Submitted  in  oompliaaoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 


Ahttraet  o/jproposaU  for  funii$kimg  atone  for  look  at  Beattyville,  Ky.    Approximaie 

roqtMred  4,601  oadtc  yards. 


Ko. 

Name  of  bidder. 

Cotstoae,dieaeed 

Cat  atone,  qnany 
fiice. 

fikpisred  stone. 

TM 

QauitHy. 

Priee. 

Qiuatity. 

Price. 

QptOkUty. 

Price. 

SOI 

1 

Wendell  R.  Cactie 

Cu,yd$. 
1,800 

P9reu.yd. 
,$10.  fe 

Ou.ydi, 
1,500 

$14.45 

Ou.fd», 
1.301 

OlLtt  08Z,« 

Proposal  opened  a^  LonisviUe,  Ky.,  March  3, 1888,  by  M^.  Amos  8tickney,  Corpi 
Engineers,  and  rejected  as  being  too  exorbitant. 
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Unitbd  States  Engineer  Office, 

liramkfort,  Ky.,  Jmmo  30,  188B 

Captain:  I  respeotfblly  sabmit  the  following  report  on  the  improvement  of  1 
Kentncky  River,  for  the  fiscal  year  ending  Jnne  30,  1888 : 

LOCK  NO.  6. 

The  work  of  furnishing  the  several  classes  of  stone  for  this  lock  bv  the  contractc 
O'Brien  &  Co.,  has  progressed  very  slowly  and  unsatisfactorily.  Their  contract  i 
dated  Jnne  9, 1887,  ana  the  following  is  a  detailed  statement  of  the  stone  accept 
up  to  Uie  end  of  the  fiscal  year : 


Dste. 


October,  1887  ... 
November,  1887. 
December,  1887 . 
JsnoAry,  1888... 
February,  1888.. 

ICaroh,  1888 

April,  1888 

Ha^888 

Do.V.y.'.'.'.V. 

Do 

Jane.  1888 

Do 

Do 

Do 

Do 


Chsnoter  of  aloae. 


Bsckhiff 
...do.r. 

do ... 

....do... 
....do... 
....do  ... 


.do 
.do 


Qaarryfliioo.. 
Sqosre  fsoe.. 
DreasedHfeoe. 

Backing 

Quarry  face.. 

Square 

Special 

Dreaoedfaoe 


IC 
!£ 

8 
81< 

612 

2 
B 

1S1 
6! 

3] 

I 


The  contractors  will  not  be  able  to  complete  their  contract  by  the  time  of  its  i 
piration,  August  31, 1888,  and  this  has  been  due  to  bad  management. 

A  survey  of  the  location  of  this  lock  has  been  made  by  J.  H.  Westerfield,  assisti 
engineer. 

BEATTYVILLE  DAM. 

Complying  with  instructions  firom  Lieut.  W.  L.  Sibert,  work  was  commenced  S4 
tember  1  to  place  this  dam  and  chutes  in  such  a  condition  as  not  to  interfere  with  1 
free  nav  igation  of  the  river  until  the  completion  of  the  proposed  lock.  The  crest  and  t 
upper  steps  of  the  dam  were  removed  and  the  timber  stored  on  the  Beatty  ville  bai 
the  stone  being  used  in  protection  work  on  the  bank  below  the  dam.  All  those  p 
tions  of  the  guide- walls  and  floors  of  the  passes  that  were  considered  dangerous  w 
removed. 
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.  A  chAnnel,  100  feet  wide  aod  350  feet  looff ,  wm  ent  throogh  the  high  bar  fonned 
inunedifttely  below  the  ohates.    The  material  excavated  was  naed  as  bank  protection. 

A  protection  wall  378  fbet  in  length,  12  fbet  wide  and  12}  feet  high  was  constructed 
iloog  the  foot  of  the  Proctor  bank  below  the  passes.  This  bank  had  been  washing 
Away  very  fast  during  the  freshets,  but  the  oonstmction  of  this  wi^  has  stopped  it 
«itirely. 

1^  m^iterial  used  in  its  constmction  was  old  material  taken  from  the  ffoide-walls. 
.A  Naining-wall  was  bailt  in  front  of  look-hoass  to  prevent  its  slipping  into  the 
"Ter ;  |]jig  YTUB  also  constmcted  of  old  material  taken  from  the  guide- walls. 

1^  work  was  not  damaged  any  during  the  past  season  and  craft  passed  in  safet j. 

^  following  is  a  details  statement  of  the  work  done :  ^ 

^^•tment  ofwarh4<meim  BetMyvUU  Ikmfrmi^  Jmm  SO,  1887,  to  Jammmrp  1, 1888. 

^terisl  removed  in  leveling  the  dam  to  level  of  second  step,  vis : 

Hewed  timber lin.  ft..  18,005 

oaweci  lumoer .a ■•••  ••••••  *••••■  .•••••  •■■•••  •••••••••  «••!•. i o. £&•  •  41) os»d 

Stone  riprap cub. yds..  8,386w6 

Spikes,  asserted pounds..  10,313 

Gravel • cub.  yds..        656 

V, .,     Fish-plates 38 

'Oteid^  gnide-waU : 
''^^rial  removed  from  lower  end,  vis : 

Hewed  timber lin.fl..  6,209 

Stone  riprap « cub.yds..  1,126 

Bawcu  lum oer ...... ...... .....•••  ••••••  •.••.•••.... .... iv. , o»  ak . «  lo, oSmI 

.,  Spikes ....pounds..  3,309 

^  ^Dide-waU: 
'"^^t^rial  removed  from  lower  end  of  wall,  via : 

Hewed  timber ^ lin.  ft..  7,646 

Sawed  lumber ft.,B.M..  6,996 

Stone  riprap • cub.  yds..       966 

ij«         Spikes,  assorted .^ pounds..  3,944 

*^^  guide-waU: 

'^^ik^erial  removed  from  lower  end  of  waQ,  via : 

Hewed  timber ^ lin, ft..  7,188 

8awed  lumber ft.,B.M..  19,701 

Stone  riprap cub.  yds..        639 

Spikes,  assorted ...pounds..  3,638 


■^^ktorial  removed,  via : 

Flooring ft,B.M..  47,869 

Hewed  timber lin.ft..  851 

Spikes • pounds..  1,125 

>>^^^^gaam  at  level  of  the  second  step: 

g^wedlumber ft  B.  M..  38,873 

^^Ikee, assorted pounds..  8,719 

Xy'^^^UCTINa  PmOTBCnON-WALL  ALOVO  THS  FBOGTOR  BANK,  BBLOW  THS  "  TABSMB," 

UBXQTR  378  FBKT,  12^  FXBT  mOH,  12  VBBT  WIDB. 

^*o^  removed : 

^*STel cubic  yards..  876 

»**^i»l  expended  in  wall : 

^wed timber lin.  feet..  12,296 

2«wed  timber fb.,B.  M..  5,494 

gtcne  riprap cub.  yds..  1,632 

^ikes,  assOTted .^ pounds..  1,932 

travel  backing cub.  yds..  875 

^^^RUCTIHO  PROTBCTIOK-WALL  UV  FBONT  OF  LOCK-HOUBX  ON  THE  PROCTOR  BANK, 

■•^al  removed : 

«  ^arth cub.  yds..  107 

"Werial  expended : 

Hewed  timber lin.  feet..  679 

Sawed  lumber ft.  B.  M..  7,160 

'-Stone  riprap cub.  yds..  276 

Spikes,  assorted pounds..  1,281 

^,  below  asses : 

Bowlders  and  gravel  excavated  and  removed cub.  yds..  4, 042. 6 
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GATES. 

The  gates  wero  raised,  the  recesses  cleaned  out  and  filled  with  riprap  stone ; 
were  then  fastened  down. 

NEW  bTOME  LOQK. 

On  March  20  I  vrsi/a  directed  by  Lieut.  William  L.  Sibert  to  select  the  most  a^ 
hie  site  for  the  opening  of  a  limestone  quarry,  for  getting  out  the  necessary  stoi 
the  proposed  lock  at  once. 

The  nearest  limestone  to  Beattyrille  was  found  on  the  bank  of  the  Kentucky  I 
below  Contrary  Creek,  4  miles  below  the  site  of  the  dam. 

Arrangements  were  made  with  the  persons  owning  the  rook  for  its  purchase  ai 
a  lease  of  about  5  acres  of  the  onlv  suitable  land  for  a  cutting  and  storage  yan 
nated  about  one-third  of  a  mile  above  the  quarry. 

Work  was  commenced  at  once  stripping  the  quarry,  constructing  the  nece 
buildings  for  the  accommodation  of  employes,  and  grading  and  laying  track 
quarry  to  stone  yard. 

The  necessary  plant  was  purchased,  and  as  it  could  only  be  delivered  by  wat 
were  delayed  in  getting  it  up  the  river  on  account  of  the  unusual  stage  of  low  i 
until  about  the  middle  of  April. 

Stone  cutting  was  commenced  May  17.  The  quarry  develops  the  finest  bni 
stone  yet  found  on  the  Kentucky  River. 

The  following  is  a  statement  of  the  work  done  np  to  the  end  of  the  fiscal  year 

Feet 

Built  1  mess-honse^ 70  by  24 

Built  2  mess-houses 50  by  24 

Built  I  tool-house 35  by  20 

Built  1  office 40byl61 

Built  2  out-houses 

Built  2  water- tanks 8  by   81 

Built  1  blacksmith  shop 40  by  20 1 

STRIPPING  QUARRY. 

Trees  and  stumps  removed 

Earth  removed .....cuh.  yds.,  li 

Solid  sandstone  removed I do....  I 

Loose  stone  removed do....  S 

Graded  and  laid  2,879  linear  feet  of  tramway  in  track  and  switches. 
Built  185  linear  feet  of  trestling  for  tramway  and  115  linear  feet  of  timber  hi 
protection  above  quarry. 
Dressed  and  built  5  derricks  for  handling  stone  in  quarry  and  yard. 


DIMENSION  STONE  QUARRIED. 


Cahioy 


May,  1888.. 
June,  1888 


DRESSED  STONE. 


Date. 


May,  1888.. 

Do 

Do 

Jane.  1888. 

Do 

Do... 


Charaoter  of  atone. 


Face - 

Squared 

Biu-king 

Face  

Squared 

Backing « 


Qoft 


OfA 


The  quarry  is  now  in  excellent  shape  for  getting  out  stone  very  rapidly. 

UPPER  KENTUCKY  RIVER. 


No  work  has  been  done  on  the  shoals  between  the  Kentucky  Central  Railroad  C 

ing  at  Ford  and  Beatty  ville,  since  the  season  of  1875,  and  as  many  of  the  wingn 

constructed  to  throw  more  water  over  the  shoals  during  the  low- water  season  a 

bad  condition,  I  would  most  earnestly  recommend  that  some  wo^k  be  done  al 

worst  sboala  this  season. 
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The  rirer  is  the  only  highway  the  people  of  Beatty villo  and  Proctor  and  sarroand- 
iog coontry  have  forobtainiug  sapplics.  Two  steam-boats  rua  when  the  stage  of 
Wftter  will  permit,  and  during  the  dry  season  push-boats  run  regularly. 

Two  thousand  dollars  expended  on  this  portion  of  the  river  would  be  of  great 
Iwnefit. 

Accompanying  this  report  is  a  statement  of  the  commercial  statistics  for  Beatty  ville 
D^  aDtfvicinity  for  the  fiscal  year  ending  Jane  30,  188^. 
ReBpectfnilly  submitted, 

R.  8.  Burnett, 
A89%$tant  Engineer, 
Capt.  D.  W.  LocKWOOD, 

Corps  of  Engineers^  U,  8,  A, 


^fMkercial  statUHcs  for  fiscal  year  ending  June  30,  ISSH^Beaityville  Dam  and  vicinity, 

Kentucky  River,  Kentucky, 


ArUclMk 


Coil J bnshclB. 

j^HHit barrels. 

wiiiD bushela. 

H«y tons. 

|o» namber. 

Bnlei do... 

jrno^mgau^ctiured tons. 

Oak feet  B.M. 

^SJ^:::::::::::::::::::::;;:::::::::::::::::::::::::::::.'"::; 

Silt bftirelg. 

sUrei M. 

^ne cnbio  yards. 

^ndlrotd number. 

^W v- linear  feet. 

Oiklo^ number. 

^Wloin do... 

*r»inutlog8 r do  .. 

^wceo.^ bojreheads- 

^•Jisky barrela. 

(J.ood cords. 

VttceQaneoiis  merchandise,  48,638  tons,  at  $2  per  ton 

^•^ngew,  1,604,  at  $2.60  each 


Quanti- 
ties. 


49,  675 

1,698 

3.«]9 

340 

4.50 

280 

25 

186,600 
283,665 


1,344 

180,  000 

10,800 

74.  692 

36,250 

68,  857 

46,850 

18,  105 

85 

129 

680 


Average 
price. 


Total. 


$0.14 

6.00 

.70 

14.00 
6.00 
4.00 

75.00 

18.00 
16.00 


2.00 

40.00 

1.00 

.40 

.12 

3.00 

3.00 

10.00 

100. 00 

73.00 

3.00 


Value. 


$0,064.60 

10,188.00 
2.  G7:J.  30 
4,  700. 00 

2,  700. 00 
1,120.00 

1,  875. 00 

3,  357. 00 

4,  538. 64 
17,900.00 

2.  688.  00 

7,  20a  00 
10,  80  >.  00 
29,  870. 80 

4,  350. 00 
176,571.00 
140,550.00 
ISl.O'.O.OO 

8,  500.  00 

9,  075.  00 
2, 0-iO.  00 

97.  270. 00 
4,010.00 


730,  €53. 24 


E  £  2. 

^^^RATING  AND  KEEPING  IN  REPAIR  THE  FIVE  LOCKS  AND  DAMS  ON 

THE  KENTUCKY  RIVER,  KENTUCKY. 

This  work  was  in  temporary  charge  of  Maj.  Amos  Stickney,  Corps  of 
'^^^neers,  until  April  17,  1888,  when  it  was  transferred  to  ray  charge. 

^hen  these  locks  were  transferred  to  the  United  States  by  the  State 
^'Kentucky  it  was  found  that  a  vast  amount  of  work  was  required  to 
Pit  them  in  proper  coudition.  Most  of  the  dams  have  been  entirely 
^l>ailt,  the  others  nearly  so.*  I^ow  abutments  have  been  constructed, 
^  Well  as  guide-walls  above  and  below  the  locks,  while  extensive  shore 
Protection  has  in  some  cases  been  found  necessary  to  prevent  washing 
^Hanks. 

.  At  present  thefe  is  good  slackwater  navigation  to  Oregon,  99  miles 
'fom  the  Ohio  River. 

..  The  work  of  the  past  year  has  been  carried  on  with  a  view  to  estab- 
lishing the  8e<$urity  of  the  locks,  dams,  and  accessories,  and  that  pro- 
i^ted  for  the  fiscal  year  ending  June  30,  1889,  has  the  same  object  in 
^ev.    Barring  unforeseen -accident,  when  the  work  for  tke  ew^xmig  'j^^t 
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is  completed  it  may  safely  be  estimated  that  the  cost  of  repairs  for  a 
number  of  years  will  be  merely  nominal,  d^^ending  upon  the  life  of 
timber  exposed,  as  that  in  the  dams,  abntments,  guide- walls,  eta,  is. 

During  the  year  there  have  been  no  losses  from  accidents  due  to  im- 
perfect facilities  for  passing  the  locks. 

Experience  has  shown  that  it  is  cheaper  to  do  the  necessary  dred^ng 
about  the  lock  entrance  by  hired  labor,  using  the  Government  dredge. 
The  one  now  in  use  is  an  old  one,  that  was  once  condemned,  but  which 
so  far  has  been  able  to  do  the  work  by  aid  of  extensive  and  expensive 
repairs.     , 

It  would  be  sound  economy,  in  my  opinion,  to  purchase  or  build  a  new 
dredge  of  sufiScient  capacity  for  the  work,  rather  than  trust  to  the  one 
now  in  use,  which  is  liable  to  become  disaoled  at  finy  time. 

The  work  of  repairs  at  the  different  locks  during  the  past  year  was 
quite  extensive,  and  was  all  completed  before  I  assumed  charge.  The 
report  of  Assistant  Engineer  B.  8.  Burnett,  who  was  in  local  charge 
during  all  .the  time  the  repairs  were  being  made,  is  submitted  herewith. 
It  gives  ali  the  details  of  what  was  done,  and  attention  is  respectfully 
invited  to  it. 

It  is  proposed  to  &pply  the  allotment  for  the  fiscal  year  ending  June 
30, 1889,  as  follows: 

Look  Ko.  1. 

Complete  the  paving  of  bank  between  lock- wall  and  turnpike. 
Oomplete  the  Ailing  of  cribs  in  the  abutment  and  extension. 
Construct  a  fence  around  United  States  property. 
Bebuild  lower-shore  guide-wall. 
Rebuild  lower-river  guide-wall. 
Dredge  lock  entrances. 

Look  Ko.  2. 

Construct  new  stone  abutment. 
Complete  paving  of  bank  at  lock. 
Build  new  lock-house. 
Bepair  sheeting  of  dam. 
Dredge  lock  entrances. 

Look  Ko.  8. 

Baise  extension  of  abutment  below  the  dam. 
Bepair  coping  of  lock- walls. 
Construct  one  single  house  for  lock-keeper. 
Grade  and  repair  oank  behind  lock-walL 
Dredge  lock  entrances. 

Look  Ko.  4 

Bebuild  lower-shore  guide-wall. 
Grade  and  pave  bank  behind  lock-wall. 
Build  one  single  house  for  assistant  lock-keeper/ 
Dredge  lock  entrances. 

Look  Ko.  6. 

Level  up  dam  where  settlement  has  taken  place. 

Pave  and  grade  bank  behind  lock-wall. 

Build  one  single  house  for  keeper. 
Fence  Government  land. 
Dredge  lock  entrances. 
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In  addition  to  the  above,  it  is  proposed  to  replace  the  old  balance- 
valves  of  the  wickets  in  the  upper  lock-gates  at  Locks  Nos.  1,  2,  3,  and 
4  by  slide-valves. 


report  of  mr.  b.  b.burnett,  assistant  engineer. 

United  States  Engineer  Office, 

Frankforty  JTy.,  June  30,  1888. 

Captain  :  I  respectfully  sabmit  the  following  report  on  the  operatiDfir  and  oare  of 
canals  and  the  maintaining  and  preserving  oi  navigation  on  tne  Keutacky  River 
for  the  fiscal  year  ending  June  30,  1888. 

All  the  work  projected  at  the  several  locks  for  their  safety  and  that  of  navigation 
was  conipleted  during  the  year. 

Most  of  the  stone  used  in  repair  work  was  excavated  from  a  quarry  at  Lock  No.  2 
by  hired  labor. 

There  has  been  no  damage  done  at  several  locks  from  any  cause  during  the  past 
year;  not  a  craft  of  any  description  has  been  lost. 

The  triaDgi^ar  guide-piers  constructed  to  prevent  crafts  from  going  over  the  dams 
bave  added  greatly  to  tne  safety  of  navigation. 

Corporations  controlling  bridges  have  been  compelled  to  place  channel  lights  on 
•  heir  bridges. 

I1ie  past  year  has  been  a  remarkable  one  for  small  amount  of  rain,  and  consequently 
low  wat«r,  there  having  been  but  one  good  raft  freshet  during  the  year,  which  leaves 
rally  75  per  cent,  of  logs  cut  in  the  mountains  on  the  ground. 

Most  of  the  whisky  distilleries  suspended  operations  last  year,  and  this,  taking 
into  consideration  the  drought,  will  account  for  no  increase  of  commerce  on  the  river. 
The  following  is  a  detailed  statement  of  work  done  during  the  past  year  and  that 
|»rojected  for  the  fiscal  year  ending  June  30,  1889. 

When  this  work  has  been  completed  the  looks  will  require  bnt  small  expenditures 
annaatly  to  keep  them  in  repair  for  at  least  fifteen  years,  barring  accidents. 

Lock  No,  1. 

-Vetp  hrtast  io  dam.^Tht  old  dam  leaked  so  badly  that  the  pool  was  lowered  3  fee 
Aapistai,  and  was  yet  falling. 

The  new  breast  was  constructed  by  driving  oak  pile  sheeting  continuouHly  across 
1  jl"^^^  from  the  lock  side,  16  feet  above  the  old  breast,  to  a  point  422  feet  from  the 
lock-wall,  where  a  return  wing  was  made  up  the  river  52  feet,  and  thence  to  the 
extension  of  the  abutment  a  distance  of  32  feet. 

This  was  done  for  the  purpose  of  includinga  number  of  very  large  leaks  extending 
'uroQgh  the  riprap  stone  filing  under  the  abutment. 

All  the  pile  sheeting  was  driven  with  a  2,000-pound  hammer  a  distance  of  from  16 
|o  40feet,  and  where  x^iliDg  was  driven  more  than  one-quarter  inch  from  the  adjoin- 
'"Jpile  extra  sheeting  was  put  down,  closing  the  joint. 

il»8 space  of  16  feet  between  the  old  and  new  breast  was  thoroughly  filled  and 
l^acked  with  clay,  stone,  and  gravel  up  to  the  bottom  of  the  floor,  connecting  the  new 
"reast  on  to  the  slope  of  the  dam, 

The  pile  sheeting  was  sawed  off  at  an  elevation  of  3  feet  5  inches  below  the  crest  of 
jhedam,  and  a  floor  laid  of  one  course  of  oak  sheeting  6  inches  in  thickness,  with  a 
Jopeoarse  3  inches  thick,  breaking  Joints,  and  connecting  the  new  breast  to  the  dam. 

Tn.^*"'^  breast  was  well  backed  with  clay  and  gravel. 

The  following  material  was  expended  in  the  work,  viz  : 

J^iteoak  pile-sheeting feet,  B.  M..  101, 068 

^J^ite  oak  floor-sheeting (!»....  151,884 

^^y and  gravel  backing cubic  yards..  4,  XiO 

^N  spikes pounds..  7,i>05 

^»8t-ijron  shoes  for  piles 550 


DAM. 

Defective  step-sheeting  was  removed  and  replaced  with  22  new  oak  pieces ;  67 
P]^of  old  st-ep-sheeting  were  respiked. 

Ine  dam  was  raised  6  inches  at  the  crest,  which  now  gives,  with  the  pool  just  full,  6 
'«ton  the  lower  miter-sill  at  Lock  No.  2. 

f^krial  expended  in  the  above  iror*.— White  oak  lumber,  7,950  feet,  B.  M. ;  steelt 
^'fee«,  425  pounds. 

BHO  88 112 


■^ 
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Extension  of  abutment  below  the  dam. — The  old  oxteDsion  work  proi«c4ing  tbe  wash- 
oat  bad  become  completely  unserviceable.  A  crib  wall  filled,  with  riprap  stone  was 
constructed  from  the  abutment  extending  down  the  river  to  the  shore  end  of  the  old 
dam,  a  diHtance  of  331  feet.  Width  14  feet  at  the  bottom  and  12  feet  on  top,  with  a 
height  of  35  feet  from  the  bed  of  the  river,  which  made  the  top  of  the  wall  4  feet  4 
inches  below  the  top  of  the  abutment. 

Th^ty  oak  piles  were  driven,  6  feet  apart,  to  a  depth  of  16  tQ  20  feet  along  the  lace 
of  the  wall,  to  protect  it  from  pressure  from  behind. 

The  following  material  was  expended  in  this  work,  vie : 

Hewed  oak  timber linear  feet..  35,510 

Riprap  stone cubic  yards..  4,548 

Oak  sheeting feet,B.M..  15,600 

Spikes pounds..  14,175 

Clay cubic  yards..  20 

Thirty  piles  16  by  9  inches  by  25  feet,  were  removed  from  foundation. 

Extension  of  abutment  above  the  dam. — The  bank  at  the  end  of  the  old  wall  has  com- 
nicuced  to  cut  through  and  around  the  abutment.  This  wall  was  lengthened  32  feet 
and  t^ie  new  work  raised  3  feet  10  inches  to  the  top  of  the  bank.  The  old  extension 
and  abutnieut  were  raised  an  average  of  18  inches. 

The  entire  river  face  of  the  abutment  and  extension,  210  feet  in  length,  was  re- 
sheeted  with  oak  sheeting. 

Material  expended  as  follows,  viz: 

Hewed  white  oak  sheeting linear  feet..  1,994 

Riprap  stone ^ cubic  yards..      496 

3-inch  oak  lumber feet*B.  M..  6,140 

Spikes pounds..      620 

Clay  as  backing cubic  yards..      290 

The  miter-sill  was  found  to  be  bolted  into  the  soap-stone  with  iron  split  and  wedged 
bolts  48  by  If  inches,  s6me  of  which  could  be  pulled  itp  by  hand. 

The  sill  was  rebolted  with  steel  bolts  84  by  If  inches,  pointed  and  bearded  on  the 
end,  and  driven  into  white  pine  plugs,  dropped  to  the  bottom  of  the  bolt-holes  which 
were  drilled  3  feet  6  inches  into  the  rock ;  before  putting  on  the  taps  the  space  around 
the  bolts  was  tilled  with  sand  to  the  top  of  the  sill. 

The  old  grouting  between  the  miter-sill  and  mnd-siUs,  both  at  the  upper  and  lower 
gates,  had  been  entirely  washed  away.  These  spaces  were  refilled  with  oak  sheeting 
cut  to  fit,  caulked  with  oakum,  and  spiked  independent  of  the  sills. 

No  leakage  can  now  take  place  under  these  sills,  unless  they  raise  over  1  foot,  while 
before  the  grouting  adhered  to  the  sills  and  raised  with  them. 

The  gates  were  found  to  be  wider  than  length  of  miter-sill  and  they  would  not 
miter  against  it.  The  sill  was  lengthened  by  adding  a  strip  of  oak  to  ite  upper  face, 
on  which  the  gates  now  miter. 

All  holes  cut  out  by  the  action  of  the  water  in  the  soap-stone  were  filled  with  rabble 
masonry.  Where  floor  had  been  washed  out  a  new  one  was  laid  on  12  by  12  inch  oak- 
flour  timbers,  laid  3f  feet  apart  at  right  angles  with  the  lock-pit,  and  bolted  into  the 
soap-stone  with  72  by  If  inch  steel  bolts.  The  spaces  between  these  timbers  wero 
grouted,  and  an  entire  new  oak  floor  was  spiked  to  the  timbers. 

MATERIAL  EXPENDED   ON  THIS  WORK. 

Repairing  tail-bay  and  lock-pit. — An  examination  showed  that  the  lower  miter-siU 
bad  raised  about  6  iuchcH,  also  that  all  the  old  protection  flooring  below  the  lower 
gates  in  the  tail-bay  had  been  scoured  out. 

The  soft  soap-stone  on  which  part  of  the  lock- walls  rest  had  been  cut  away  in  places 
to  a  depth  of  from  2  to  5  feet,  endaugering  the  walls. 

A  cofter-dam  was  constructed,  stai-tiug  at  the  lower  end  of  the  outside  lock- wall  and 
extending  85  feet  fclong  the  outside  of  the  river  guide-wall ;  thence  through  this  wall 
at  ri^ht  angles,  across  the  tail-bay  and  through  the  shore  guide-walls  into  the  bank 
making  a  total  length  of  148  feet  of  cofiior  dam.  ' 

The  upper  gates  were  coffer-dammed  by  placing  canvas  over  the  filling  valves  and 
depositing  sawdust  in  the  head-bay  in  front  of  the  gates. 

The  coti'er-dam  was  pumped  diy  and  the  inolosure  cleared  of  a  large  deposit  of 
mud. 

All  castings  on  the  lower  ^ates  were  found  broken,  miter-sill  raised,  and  flooring- 
timbers  and  grouting  gone,  lor  a  distance  of  70  feet  down-stream  from  the  miter-siU. 

The  brejist-wall  was  also  washed  away,  and  the  soap*stone  out  out  badly. 

The  lower  gat^is  were  jacked  up  and  an  entire  new  set  of  pintles,  pintle-seats,  and 
bounets  put  on. 
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New  top  rails  and  five  other  anus  were  placed ;  ail  iron  roda  need  to  operate  Talyea 
were  taken  off  and  strengthened. 

Oak,  2  by  3-inch  sheeting  in  coffer-dam feet,  B.  M..  44,541 

Canvas square  yards..  300 

Sawdust bushels..  (J,000 

Oak  sheeting,  flooring  tail-bay  and  lock-pit feet,  B.  M . .  42, 500 

SpiW pounds..  1,750 

Dhlliog  for  bolting  timbers  and  sills feet..  240 

Orouting cubic  yards..  30 

ramping  by  U.  8.  snag-boat  iieittacA^y hours..  197 

Assorted  drift-bolts , 80 

Broken  stone cubic  yards..  45 

Clay  as  backing  for  coffer-dam do 540 

^pptr  liorf  guide-walL^The  old  Wall  was  strengthened  and  raised  26  inches,  and  a 
new  retam  extension  to  top  of  the  bank  constructed. 

Dimensions  of  wall  are :  Length,  153  feet;  width,  12  feet ;  and  height  from  founda- 
tion, 22  feet  at  the  angle  to  4  feet  at  the  bank  end»  The  new  extension  was  con- 
structed in  steps,  aggregating  at  the  top  of  the  bank  11  feet  2  inches  above  the  top 
of  the  lock.  wall. 

Siaterial  exxtended  in  this  work  as  follows,  viz : 

Hewed  white  oak  timber linear  feet..  2, 320 

Kiprap stone cubic  yards..      276 

^^ pounds..      740 

^pper  river  ffuide-walL— To  raise  this  work  to  a  height  of  2  feet  3  inches  above  the 
top  of  the  lock- wall,  24  feet  was  raised  3  feet,  and  36  feet  raised  li  feet,  with  new  oak 
^hiog  filled  with  riprap  stone. 

libterial  expended : 

Oak  timber linear  feet..  570 

J»Prap stone cubic  yards..  296 

^P^"^®* pounds..    57 

^^ular  guide-pierB, — On  account  of  the  location  of  this  dam,  which  has  been  con- 

B^cted  very  nearly  abreast  of  the  lower  gates,  as  well  as  the  great  depth  of  water 

M  the  bead  of  the  upper  river  guide- wall,  it  was  determined  to  construct  but  one 
pier. 

This  was  constructed  30  feet  6x)m  the  upper  end  of  the  river  guide-wall. 
The  plan  of  this  pier  was  an  equilateral  triangle  with  30  feet  on  a  side,  the  heicrht 
0^  the  pier  28  feet.  ^ 

Material  expended :  • 

9?^tiniber linear  feet..  2,106 

*W8feone cubicyards..       423 

^P^^ pounds...      205 

^^irs  to  lock-wall. — Twenty-five  cubic  yards  of  defective  coping  and  special  stone 
^«je  removed,  and  20  cubic  yards  new  coping  and  special  stone  set. 
material  expended : 

^Ping  and  special  stone cubicyards..  20 

r^««»t barrels..     8 

*^^ cubicyards.-  12 

f.f  ^99lape  hettoeen  lock  and  turnpike, — Six  hundred  and  twenty-seven  snnare  yards 
or  old  paving  immediately  behind  the  lock-wall  were  taken  up,  the  bank  was  uni- 
lormlygf^g^  from  the  pike  to  the  lock  wall,  and  992  square  yards  of  new  paving 
P'^ced.  This  paving  should  extend  to  the  turnpike,  and  the  remainder  is  contained 
in  the  project  for  the  fiscal  year  ending  June  30,  1889. 
material  expended : 

^ving  stone cubicyards..      456 

^»y  and  gravel  filling , do....  2,210 

^htment  of  old  dam, — Five  "hundred  and  sixty-five  linear  feet  of  old  timbers  were 
^en  oat  to  stop  the  reaction  of  the  water  causing  scour  around  the  face  of  the  new 
^iteogioD  to  the  abutment  protecting  the  wash-ont. 

^J^edging, — ^The  lower  entrance  and  tail-bay  of  lock  were  dredged  by  the  United 
«»te8  dredge. 

^terial  removed : 

%,  sand,  and  gravel cubicyards..  2,460 

Navigation  waa  suspended  at  this  lock  from  September  17  to  Octo\>wl,N>i\LVVftT^ 
}vn  were  being  made. 
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There  was  no  suspension  from  any  other  canse  during  the  year. 

The  highest  water  occnrred  April  1,  when  the  lower  gange  read  37.50  feet. 

Daring  the  months  of  October  and  November  the  lower  gange  read  3.50  feet  alm(^ 
continnonsly. 

Project  for  year  ending  Junt  30, 1889. — Complete  paving  bank  between  lock-wall  ai= 
turnpike  Complete  filling  cribbing  in  the  abutment  and  extension.  Constmctia 
of  fence  around  United  States  property.  Rebuilding  lower  shore  gnide-walL  fil 
building  lower  river  guide- wall.    Dredging  lock  entrances. 

Lock  No.  2. 

Repairs  were  made  to  this  lock  as  follows : 

Upper  ehore  guide-wall, — This  wall  was  raised  27  inches  to  bring  it  to  this  liei@ 
above  the  lock-wall. 

One  hundred  and  nine  cubic  yards  of  stone  and  165  linear  feet  of  defective  oak  tm. 
bers  were  removed  from  the  cribbing. 

The  bank  behind  the  wall  having  settled,  was  filled  and  sloped. 

Material  used  as  follows : 

Oak  timber linear  feet.,  i 

Gravel  backing cubic  yards.,  t 

Riprap  stone  placed  in  the  cribbing do 5 

Stone  used  as  backing do 7 

Paving  hank  behind  the  look-wall, — Removed  254  square  yards  of  old  paving. 

Graded  and  filled  in  with  115  cubic  yards  of  earth  and  gravel  and  set  565  squA^; 
yards  of  new  paving  stone. 

Dam, — The  old  step-sheeting  was  respiked  and  ten  defective  pieces  of  sheeting  tr* 
moved  and  replaced  with  new  oak  timber. 

Lower  river  wall, — Removed  2,005  linear  feet  of  old,  defective  timber  and  700  cal^^ 
yards  of  stone. 

Placed  in  raising  this  wall  to  top  of  lock- wall : 

New  oak  timber. ..A linear  feet..  6,0C^ 

Riprap  stone cubic  yards.,  l.ttsitf 

Upper  river  guide-wall. 

Removed  defective  oak  timber linear  feet..  3,3^ 

Removed  riprap  stone cubic  yards..      6^ 

Removed  sand  and  earth do 6C^ 

Placed  in  raising  this  wall  27  inches  above  top  of  lock-wall : 

Oak  timber r.... linear  feet..  8,06:; 

Riprap  stone cubic  yards..      80« 

Lower  shore  guide-wall. 

Removed  for  foundation  of  new  wall : 

Earth  and  gravel cubic  yards..        43( 

Solid  rock do 50f 

Placed  in  constructing  new  wall  to  top  of  lock- wall : 

Of  oak  timber linear  feet..  11,34( 

Riprap  stone - cubic  yards..    2,11? 

The  wall  was  backed  with  650  cubic  yards  of  stone. 

Triangular  guide  puT«.— Constructed  two  triangular  piers  at  the  head  of  the  uppei 
river  guide- wall. 

The  plan  of  these  piers  was  an  equilateral  triangle  with  30  feet  on  a  side ;  tlv 
heights  were  25  feet  respectively. 

Material  used : 

Hewed  oak  timber linear  feet..  4,081 

Riprap  stone  filling '. cubic  yards..      85! 

Abutment. — Cut  and  reset  throe  defective  face  stones  and  replaced  the  face  masonry 
From  the  cribbing  extension-wall  below  the  dam,  there  was  removed : 

Defective  oak  timber linear  feet..  775 

Stone i cubic  yards..    7£ 

Quarry, — A  quarry  was  opened  at  this  lock  for  the  purpose  of  obtaining  riprap  ston^ 
for  the  repair  work  at  the  several  locks,  as  well  as  to  obtain  a  site  for  a  new  locic 
keeper's  dwelling  above  tl\ebig;\i-^at«c  \me  v  the  old  dwelling  is  now  flooded  at  liigi 
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Bemoved  in  stripping  qnarry  1,526  cabio  yards  of  sand  and  gravel,  quarried  8,221 
cubic  yards  of  riprap  stone,  quarried  and  dressed  98  cubic  yards  of  coping  and  s^iecial 
stone  for  Locks  Nos.  1  and  4. 

Dredging.— The  United  States  dredge  removed  1,520  cubic  yards  of  material  from 
the  lower  entrance  to  lock  and  1,120  cubic  yards  from  the  upper  entrance. 

Navigation  was  suspended  at  this  look  two  weeks  on  account  of  repairs  at  Lock 
No.  1.  Pool  No.  1  did  not  fill  up,  however,  for  a  period  of  two  weeks  longer,  there 
being  no  rain. 

There  was  a  suspension  of  navigation  for  the  last  two  days  of  December  on  account 
of  ice. 

Lowest  gauge  reading  on  lower  miter-sill  was,  on  August  31.2.9  feet. 

Highest  reading,  March  31,  30  feet. 

JV§«c<  for  the  fiscal  year  endina  June  30,  1889. — New  stone  abutment  completing 
paving  of  the  bank  behind  Iock- walls ;  constructing  new  lock-house ;  repairing 
aheeting  of  dam  ;  dredging  lock  entrances. 

Lock  No.  3. 

Lower  share  guide-wall. — A  new  lower  shore  guide-wall  was  constructed  entire. 
Bemoved  1.506  cubic  yards  of  solid  stone  for  foundation,  also  360  cubif  yardif  of  sand 
and  gravel. 


Expended  of  oak  timber  in  cribbing linear  feet..  10,480 

Placedriprap  stone  in  wall cubic  yards..     1,574 

Placed  stone  as  backing  to  the  same do 535^ 

Dimensions :  Length,  256i  feet ;  height,  25^  feet :  width,  12  feet. 
J^^ser  river  guide-wall. — This  was  raised  to  top  of  lock-wall,  with  the  following  ex- 
P^nditQie  of  material : 

Oak  timber linear  feet..     2,033 

Riprapstone cubic  yards..        294 

Dimenaions of  new  work:  Length,  75  feet;  height,  7  feet;  width,  10  feet. 

*  Ppper  thore  gmde-wall. — In  raising  this  wall  to  a  height  of  2  feet  3  iuches  above 
the  top  of  the  lock-wall  215  cubic  yards  of  earth  and  stone  and  480  linear  feet  of 
"wective  oak  timber  were  removed;  1,865  linear  feet  of  oak  timber  and  :M4  cubic 
yaids  of  riprap  stone  were  expended  in  cribbing. 

Dimensions  of  new  work:  Len^h,  180  feet;  height,  4i  feet;  width,  8  foot. 

^PP^  river  guide-wall. — ^The  cribbing  in  this  wall  required  filling  with  120  cubic 
y*jjf  of  riprap  stone. 

T^ngular  guide-piere. — Two  triangular  gnide-piers  were  constructed  at  the  head 

JJ*«PP«r  wall. 

The  pigQ  of  these  piers  was  an  equilateral  trimgle  with  30  feet  on  a  side ;  their 
^^^U  were  31  and  26  feet  respectively. 

'^^terial  expended  as  follows : 

9*^ timber linear  feet..  5,480 

J** sheeting  and  grillage feet,  13.  M..  4,Gr»4 

*P«ip stone cubic  yards..       776 

^y<%md«  below  the  abutment. — ^Two  spur  jetties  had  formerly  been  constructed  for 

l^^pQipose  of  breaking  np  the  strong  reaction  of  the  water  which  had  been  cutting 

^  bank  and  endangering  the  abutment.    From  their  peculiar  construction  and  loca- 
^  they  accelerated  the  cutting. 

«  "hey  were  cut  down  at  the  lower  ends  and  the  material  used  in  coutinuing  thora  to 

^top  of  the  bank  by  stepping  them  back. 
l^^^irs  to  lock'houee. — All  doors  and  frames  repaired.    Two  now  fliglits  of  steps 

^'U.    All  window  frames  repaired.    Two  sills  replaced.     Roof  partly  reshiuji^led. 
^^eneum  of  abutment  below  the  dam. — In  raising  this  cribbing  work  2,01)4  lineal  feet 
^o»k  timber  and  702  cubic  yards  of  riprap  stone  were  expended. 

<)imen8ions  of  new  work:  Length,  225  feet;  height,  7^  feet;  width,  11  feet. 
^  -^xteneion.of  abutment  above  the  dam. — In  raising  this  work  to  guard  against  the  river 
^ttiag  around  the  abutment  396  linear  feet  of  oak  timber  and  100  cubic  yards  of  stone 
^re  expended. 

dimensions  of  new  work:  Len^h,  91  feet;  height,  4  feet;  width,  12  feet. 
I>aia.— Old  defective  step-sheeting  was  rempved  and  32  new  pieces  placed.     All  old 
Meeting  was  respiked. 

-  Dredging. — From  the  lower  entrance  310  cubic  yards  of  solid  rock  were  removed  and 

^IcnWc  yards  of  deposit.  There  was  no  suspension  of  navigation  at  this  lock.   Lowest 

^^adiog  of  the  gauffe  on  lower  miter-sill  5  feet,  August  22;  highest,  March  31,  21  feet. 

BroJHi  of  work  for  the  fiscal  year  ending  June  liO,  18^9.— Raising  extension  of  the 

abutment  below  the  dam.    Repairing  coping  of  lock- walls.    Coustrucliw^  ova«>  wvw^^ 

We  for  lock-keeper.    Qradic^  and  repairing  bank  behind  lock-waW.    Dt^g^m^Yoc^ 

^trances. 


^BW^ - - 

Clay .' * 

Brush 

•  

Upper  river  guide-wall, — This  was  raised  18  inches  to 
inches  ahove  the  top  of  the  lock- wall.    Dimensions :  Lf 
The  following  materials  were  expended :  % 

Oak  timber *] 

Riprap  stone ^ 

Spikes « 

Lower  river  guide-wall, — In  raising  this  wall  to  top  of 
120  by  12  by  10  feet)  the  following  material  was  expende 

Oak  timber 

Riprap  stone 

Spikes ^ 

Dam, — ^Ten  defective  pieces  of  step-sheeting  were  ren 
old  step-sheeting  was  respiked. 

Triangular  guide-piers, — ^Two  piers  were  constructed  a1 
guide- wall.  The  plan  of  these  piers  was  an  equilateral  ti 
and  their  heights  28  and  36  feet,  respectively. 

The  following  material  was  expended : 

Oak  timber 

Riprap  stone 

Spikes 

Lock-house, — Bids  were  solicited,  to  be  opened  June 
keeper's  dwelling  at  Lock  No.  4. 

Mr.  Mike  Buckley,  of  Frankfort,  Ky.,  the  lowest  bidd< 

The  building  was  completed  and  accepted. 

Operating  and  general  care  of  lock, — Two  old  buildings  < 
were  taken  down  and  removed.  Took  down  old  fence  a 
built  same  out  of  new  material.  Put  in  concrete  floo 
Qraded  ground  around  new  lock-house.  Painted  and  n 
rods.  Reweather-boarded  two  sides  of  the  old  look-he 
windows,  and  frames.    Partly  reshingled  roof. 

Navigation  was  suspended  at  this  lock  one  day,  on 
drift  in  the  head  bay. 

Lowest  reading  on  lower  miter-sill,  November  8,  4.8  f< 
leet.  •  ,>.j|^;  'iips* 


r-+r.^.'fc  ;■•     .  "t^  'Ti' 


'    I  iT rir^ Tinitiiiiifciiifi li iUilitfil 
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OKNKRAL  WORK. 

Lock-house. — Repaired  doors,  wiDdows,  and  window-frames ;  built  two  iiiglits  of 
steps;  laid  two  new  hearths;  set  three  new  fire-grates;  two  back  chimneys  were 
partly  taken  down  and  rebailt ;  cleaned  out  and  repaired  wall ;  painted  lock-gates; 
repaired  road  to  Lawrenoebnrg  with  material  taken  from  Government  land. 

Navigation  was  suspended  one  day,  December  31,  on  accoi^it  of  ice. 

Lowest gange  reading  on  lower  miter-sill,  September  17,  4.2  feet;  highest,  March 
31, 24.1  feet. 

Project  for  the  fiscal  year  ending  June  30, 1889. — Leveling  dams  where  settlement  had 
taken  place ;  paving  and  grading  bank  behind  the  lock-wall ;  constructing  one  single 
dwelling  for  keeper;  fencing  Government  land;  dredging  lock  entrances. 

United  States  snag-boat  Kentucky. — ^The  boat  has  been  engaged  in  taking  out  snags, 
acting  as  tender  to  the  United  States  dredge,  towing  stone-barges  and  hoisting  stone 
into  the  new  cribbing  at  the  several  locks,  noisting  cribbing  timber  on  walls  repaired 
uid  built  at  Locks  Nos.  1,  2,  and  3 ;  constructing  coffer-dam  for  repairing  tail-bay  at 
^tNo.  1;  pumping  ont  same,  one  hundred  and  ninety-seven  hours;  hauling  out 
sUiDe-barge.s  and  repairing  same ;  assistiitg  in  making  repairs  on  Uuited  States  dredge ; 
towing  the  United  States  dredge  and  scows  to  the  several  locks  where  dredging  was 
K^nired ;  making  trip  to  Cincinnati  for  stone-barges ;  making  trip  to  Cincinnati  for 
'•pairs ;  towing  derrick-boat  from  Carrollton  to  Lock  No.  6. 

Made  trip  to  Beatty ville  April  10,  taking  up  plant  for  operating  quarry. 

Bemoved  73  snags  from  the  river  channel. 

Total  miles  run,  2,28G. 

Repairs  were  made  as  follows :  Put  in  two  new  cylinders,  three  pairs  of  front  lines 
tofnmace,  two  new  mud-drums,  new  sheet-iron  apron  on  boiler  in  front  of  Hue-caps. 
Cot  holes  and  riveted  flanges  in  steam-dmm.  Put  in  two  new  brunch  pipes  from 
throttle  to  cylinder,  also  new  doctor-beam ;  tightened  wrist  on  shaft  and  shrunk  band 
on  same.  Put  in  new  beds  to  capstans  and  spindle  and  overhauled  both  oapHtans; 
placed  new  bell  in  engine-room.  Reduced  circle  and  enlarged  buckets  to  whocl.  Put 
on  deck  ten  new  iron  cavils;  rebraced  and  rebolted  cylinder  timbers.  Partially  re- 
PaJuted  boat.     Built  new  fire-wall  and  new  furnace  and  repaired  smoke-stacks. 

UNITED  STATES  DREDGE. 

flie  dredge  transferred  from  the  Louisville  and  Portland  Canal  was  partially  re- 
paired at  Cincinnati,  and  after  working  a  short  time,  it  was  found  necessary  to  make 
"^  . '  repairs  to  both  it  and  the  dump-scows. 

This  work  was  done  by  the  crew  of  tne  snag-boat,  as  follows : 

^W  cabin  taken  off  and  new  one  built;  put  in  new  bulkheads  all  around  the  boat ; 
P'^t  in  new  sides  to  crane ;  put  in  new  hoisting  drum,  new  8wiu<;in«^  wheels,  n<^w 
y^cveg^new  hoisting  pinion,  new  hoisting  clutch,  new  break  wheel,  new  gui(le-i)lates 
lorlevera  and  new  fulcmms.    Built  new  dipper  handle  and  painted  boat  thronjiliout. 

*he  dredge  has  been  employed  in  dredging  clay  for  backing  coffer-dam  and  dam  at 
^K  No.  1  and  hoisting  timber,  and  dredging  lock  entrances. 

l^redging  on  the  river  with  this  dredge,  operated  in  connection  with  the  snag-ljoat, 
°*J  fednced  the  cost  to  about  8  cents  per  cuoic  yard. 

A^^^^'  !• — Dredged  41,330  cubic  yards  of  clay  and  gravel  for  baeking  Dam  No.  1 
^g^d  2,460  cubic  yanls  of  clay, sand, and  drift  from  the  lower  entrance  at  Lock  No.  1  ; 

^*^Vo.  2.— Removed  1,520  cubic  yards  from  the  lower  entrance,  and  1,120  cubic 
yards  from  the  upper  entrance. 

y^J^o.  3. — Removed  1,737  cubic  yards  of  deposit  from  lower  entrance. 

^^^^o.i. — Removed  684  cubic  yards  of  deposit  from  entrances  and  lock  pit. 

UNITED  STATES  DERRICK   BOAT. 

J  .P^^ft^river  wasplacetl  on  the  l»oat  and  426  sheet  pilas  were  driven  to  an  average 
'lepth  of  26  feet,  for  the  new  breast  to  Dam  No.  1. 

j?.^^ating  crib-timber,  and  stone  at  all  the  locks  while  repairs  were  being  made. 

"^"hoisting  engine, worn  out, was  removed  and  new  double  drum  Mundv  hoisting 
•"popntininitsplace. 

'Paired  deck  and  calked  sides. 

STONE  BARGES.' 

jj^etwo  barges  were  hauled  out  on  the  bank  of  the  Ohio  River. 
ijS®'^  rakes  and  new  bnlkheads  were  put  in  and  calked. 

liie  sides  of  both  barges  were  calked   and  timber-heads  were  repaired.     The  fol- 
J^^g papers  accompany  this  report,  viz: 
statement  of  lockages. 

*^Jnmercial  statistics  for  fiscal  year  ending  June  30,  1888. 
Respectfully  submitted, 

R.   S.  B\3U^F.TT, 

^apt.  D.  W.  LocKwooDj  ^«8i8tant  EngVtieer. 

Corjts  o/JSn^neerg,  t/.  S.  A, 
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OPERATING    AND    CARE  OF    CANALS    AND    OTHER    WORKS    OF   NAVIGATIC 
NANCE  OF  NAVIGATION  OF   KENTUCKY  RIVER,  KENTUCKY. 

Detail^  statement  of  expenses  incurred  in  preserving  and  maintaining  navig^ 
portion  of  the  Kentucky  River  improved  by  looks  and  dams  during  the  fiscal  ye 

f  LOCK  No.  1. 


Jnly 

August 

September 
October. . . . 
l^ovember 
December  . 


January  . 
February 

March 

April.... 

May 

Jqqo 


Total 


Months. 


1887. 


$1,014.60 


1888. 


Ontatand- 
inff  lia- 
bifitiM. 


1,014.69 


Salaries. 


$197. 30 
213.77 
229.60 

^  166.20 
227.40 
269.00 


95.00 
235.20 

95.00 
159.00 
161. 50 

95.00 


2,143,97 


Labor and 
material. 


$539.85 
3,646.84 
3,  U14. 20 
11, 179. 48 
7,817.65 
1, 624. 52 


54.33 
5.81 


18.19 


27,900.77 


Dredging. 


1331.83 

114. 81 

57.40 

12.V41 

269.60 

21.76 


14.12 


154.34 


1,089.27 


Can 

and  I 

ting. 

exp€i 


$1- 
2S 
1( 
75 

2e 


21 
21 


20( 


LOCK  NO.  2. 


July 

Aujnist  — 
September. 
October  ... 
November . 
December . 


January .. 
February. 
March  — 

April 

May 

une 


Total. 


1887. 


1888. 


$1,051.61 


1,051.61 


$176.00 
235.75 
69.00 
163.59 
278.90 
201,70 


95.00 
244.20 

96.00 
159.00 
159.00 

95.00 


1, 972. 14 


$203.77 
1.980.18 
8,291.62 
6,784.81 
2,087.30 
526.98 


6.81 


&39 


14,903.31 


$331. 83 
114.81 

67.40 
125.41 
209.60 

21.76 


14.12 


154.33 


1,080.26 


$15 
40 
18 
12 
30 
2 


15 


135 


LOCK  NO.  3. 


1887. 
July 

$1,083.32 

$310.38 
255.86 
242.55 
276.20 
27a  90 
169.00 

95w00 
238.20 

95.00 
160.00 
159.00 

05.00 

$300.40 

613.78 

412.80 

4. 502. 68 

1,47a  06 

353.65 

4.00 
29.80 

$331.83 

114.82 

57.40 

125.41 

260.60 

-  21. 76 

li.12 

$15 

August 

12 

Seiutembor 

10 

October ... ...................... 

12 

November 

30 

December 

8 

1888. 
January 

February  

7 

March 

April 

May 

June 

&00 

164.83 

Total 
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^^^ailiid  statement  of  expenses  incurred  in  preserving  and  ^maintaining  navigation  on  that 
pwtum  of  the  Kentucky  Biver  improved  by  locks  and  dams,  etc. — Continued. 


LOCK  NO.  4. 


July 

August..-. 

October.... 
Kovember . 
l^ecember  . 


Jantury .. 
Febnury. 
March..., 
^ril  .... 


Total. 


Months. 


1887. 


$l,e34  70 


1888. 


Oatstand 
log  lia- 
bilities. 


1, 634. 70 


Salaries. 


1176.00 
287.90 
182.55 
176. 20 
178.90 
09.00 


113.00 
248. 17 
107. 76 
156.00 
150.00 
95.00 


1,952.47 


LaLorand 
material. 


10.40 

.00 

«  .00 

4,699.33 

1, 189. 26 

903.91 


125.53 
18.59 
.00 
.00 
.00 
.00 


6, 937. 02 


DroilgiDg 


$331.83 
114.82 

67.40 
125. 41 
260.  60 

21.76 


14.12 
.00 
.00 
.00 
.00 
154.33 


1,089.27 


Current 

ami  con- 
tini^ent 

Total. 

exponse-H. 

$15. 22 

$2, 158.  15 

19.98 

422.  70 

10.50 

250.51 

12. 32 

5,  013. 26 

26.42 

1,GG4.18 

2.70 

997.37 

11.07 

263.72 

21.00 

287.85 

.00 

107.  75 

1.50 

160.50 

.        .00 

150.00 

.00 

249.33 

120.86 

11.734.32 

LOCK  NO.  6. 


July 

Anp!«t'.*!." 
September. 

{[oveniber. 
^^ecember . 


J»;«»ry.. 

is?'.::- 

June.. 


1887. 


1888. 


Total 


1,003.08 


1, 063. 08 


213.20 
241.40 
20*2.  55 
171.20 
173.90 
200.00 


95.00 
235.20 
107.00 
159. 00 
l.-iO.  00 

95.00 


2,052.45 


6.60 

5.58 

.00 

1,  .'>45. 60 

588.61 

.00 


.00 

17.6:{ 

12.00 

.00 

.00 

10.05 


2, 185. 07 


331.84 

114.82 

57.40 

12.-..  42 

269. 00 

21.76 


14. 12 

.00 
.00 
.00 
.00 
154.33 


1,  089. 29 


15.  22 
12.  4  H 
10.  m 
12.32 
26.  42 
2.70 


11.07 

8.70 

.00 

6.45 

.00 

.00 


1,  628.  94 

374.28 

270. 51 

1,  854.  54 

l.OoH.  5,3 

'224. 40 


120. 19 
2151.  53 
119.00 
105.45 
IcVJ.  00 
259.  38 


105.  92 


6,  495.  81 


RECAPITULATION. 

J*c!kKo.1 $32. 

{^kNo.2 19, 

i^kXo.3 12. 

{2^Na4 11. 

y>ckKo.5 6, 

^•»»|bo»t 7, 

Totil ^ :....^ 89,427.21 


3->4.T8 
151.32 
340.  08 
734. 32 
495.  81 
344.90 
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COMMERCIAL  STATISTICS. 

Trade  of  Lower  Kentucky  River,  Kentucky  f  for  fiscal  year  ending  June  30,  Id 


Artide^. 


Beer oases.. 

Brick namber.. 

Coal bushels.. 

Cooperage : 

Barrels „ nnmber.. 

Hofpsheads do — 

Staves  

Flour 4k barrels. 

Grain bosbels.. 

Hay tons. 

Hemp do — 

Hides namber. 

Iron,  mannfactared tons. 

Junk do... 

Lime barrels. 

Live-stock : 

Cattle namber. 

Hogs , do... 

Borses do... 

Sheep bead. 

Lumber,  assorted feet,  B.  M . 

Lumber,  walnut do. . . 

Produce 

Salt. barrels. 

Stone cubic  yards . 

Ties,  railroad namber. 

Timber linear  feet. 

Timber : 

Assorted  logs number. 

"Walnut  logs do... 

Tobacco - hogsheads . 

Whisky Vbarrels. 

Wood cords. 

Miscellaneous  merchandise tons. 

Passengers namber . 


Quantities. 


Average 
price. 


1.435 

32,875 

Ml.  743 

18,144 
4,215 
132,000.000 
18,222 
196.358 
3,010 
11 
837 
60C 
325 
2,316 

1,148 

6,171 

361 

500 

1, 717, 850 

80,000 


Total 


12.390 

25,739 

49,797 

274,190 

114,690 
13,053 

6,000 
34,368 

1,785 
20,385 
20,696 


12.00 

7.00 

.15 

1.50 

2.50 

25.00 

5.00 

.70 

14.00 

125.00 

400.00 

70.00 

30.00 

LOO 

40.00 

aoo 

100.00 

3.50 

18.00 

60.00 


2.00 

1.25 

.40 

.18 

5.00 

15.00 

10i).00 

100.  IK) 

3.50 
350.00 

L60 


i 
5,< 


10.' 


Report  of  lockages  for  the  fiscal  year 

ending 

June  30,  1888. 

»k8. 

1 

• 

I"- 

a 

0 

3.'»l 
349 
365 
304 
3G4 

■0 
0 
OD 

a 

0 

14 
16 
...... 

1 

Groing  up 

. 

Going  down. 

• 

L0€ 

a 

s 

s 

(3 

i 

3 

1 

•9 

s 

(A 

Barges  and  flats. 

5 

• 

OD 
8 

8 
9 

i\ 

e 
H 

No.l 

327 
280 
231 
256 
161 

134 

122 
120 
132 
142 

107 

222 

88 

84 

81 

819 
280 
227 
240 
161 

131 
105 
115 
154 

148 

• 

51 

133 

44 

91 

1,324 

83 

253 

75 

71 

87 

1.1 

No.2 

\A 

No.3 

No.4 

1 
1.< 

No.5 -- 

2,1 

^ 

Tot 

1.793 

32 

1,256 

650 

582 

1,236 

653 

1,643 

560 

6.i 

Total  increane  of  lockago8  over  the  fiscal  year  ending  June  30, 1887,  207. 


I 

\ 


E  E  3. 

IMPROVEMENT    OF    THE     BIG    SANDY    RIVER,    WEST    VIRGIN! 

KENTUCKY. 

This  river  was  under  temporary  charge  of  Lieut.  Col.  W.  B.  3 
Corps  <Jf  Engineers,  until  April  13,  1888,  since  which  time  it  ha 
under  my  charge. 
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The  Big  Sandy  River,  which  is  formed  by  the  union  of  the  Tug  and 
i^^visa  forks  at  Louisa,  flows  north  a  distance  of  26  miles,  and  empties 
into  the  Ohio  at  Gatlettsbargh,  Ky.    The  main  river  and  the  Tug  (or 
©astern)  Fork  form  the  boundary'  line  between  West  Virginia  and  Ken- 
tucky, and  the  upper  part  of  the  Tug,  for  a  distance  of  about  18  miles, 
forms  the  boundary  between  Virginia  and  West  Virginia.    The  Tug 
Fork  rises  in  the  southwest  comer  of  West  Virginia,  and  flows  north- 
northwest  to  its  junction  with  the  Levisa  Fork,  with  a  total  length  of 
about  140  miles.    The  Levisa  (or  Louisa)  Fork  rises  in  the  southwest- 
em  part  of  Virginia,  whence  it  enters  Kentucky,  and  flows  in  a  north- 
erly direction.    Its  total  length  is  about  189  miles.    The  total  length  of 
the  Big  Sandy  Eiver  is  therefore  215  miles. 

The  present  approved  project  for  the  improvement  of  this  river  con- 
templates the  construction  of  a  lock  and  dam  at  Louisa,  below  the 
junction  of  the  two  forks,  and  also  the  improvement  of  open  river  navi- 
gation on  these  forks  and  on  the  main  river.  The  object  of  building  the 
dam  is  to  form  a  pool  for  holding  coal-boats  and  barges,  with  a  view  to 
tbe  shipment  of  coal  from  the  extensive  deposits  found  in  the  valley.  It 
18  expected  that  other  locks  and  dams  will  be  built  if  this  preliminary 
one  should  prove  a  success.  For  open  river  navigation  on  tbe  forks  it 
is  intended  to  secure  a  channel  with  a  minimum  depth  of  1  foot  and 
a  minimum  width  of  50  feet  during  six  months  in  the  year.  At  present 
the  forks  are  chiefly  used  for  rafting,  but  there  is  occasional  naviga- 
tion as  far  as  Piketon  and  Warfleld  by  light-draught  steam-boats,  and 
^  large  amount  of  material  is  poled  up  the  river  in  push  boats.  The 
country  is  mountainous,  the  roads  are  few  in  number  and  in  poor  con- 
dition, and  the  river  is  the  chief  reliance  for  obtaining  such  articles  as 
^^n  not  be  grown  or  manufactured  in  the  country. 

Daring  the  year  the  abutment  for  the  dam  at  Louisa  has  been  com- 
pleted and  the  up-stream  entrance  to  the  lock  blasted  out.  The  work 
of  clearing  the  lower  approach  was  also  commenced,  but  a  lar<j:c  amount 
of  rock  must  still  be  cleared  out  to  render  this  approach  available,  esti- 
mated at  20,000  cubic  yards. 

Below  the  lock  a  number  of  snags,  fallen  and  leaning  trees,  were  re- 
moved, and  rocks  in  and  near  the  channel  blasted  out.  The  obstruc- 
^ons  to  low-water  navigation  that  hitherto  had  existed  at  Blaine's  Point 
:^€lcher's  Bar,  and  White's  Creek  in  West  Virginia,  and  White's  Creek  in 
^^ntucky,  were  cleared  away.  There  yet  remain  a  number  of  points  at 
^Wch  obstructions  exist,  and  it  is  estimated  that  about  ^1,500  will  be 
r^^luired  to  complete  the  work  of  placing  this  part  of  the  river,  2G  miles 
^^  extent,  in  proper  condition. 

-.  On  Levisa  Fork  snags,  stumps,  etc.,  were  removed  where  they  iiiter- 
^^'^  with  navigation  and  rocks  blasted  out.    At  Big  White  House 
^oal  a  wall  1,050  feet  long,  with  a  base  of  7  feet  and  varying  height, 
?f ^  built  to  protect  the  bank,  and  two  gravel-bars  on  the  west  si<le  of 
^G  chute  were  removed.    Atvarious  other  shoals  needed  irni)r()vements 
^^i^e  made  and  there  still  remain  other  points  at  which  sli*;ht  improve- 
ments will  be  of  material  benefit  to  push-boat  navigation.     It  is  esti- 
^^ted  that  an  additional  sum  of  $3,000  will  be  required  in  removing 

^•her  obstructions  that  still  exist. 
>v  Oh  Tug  Fork  the  work  extended  above  Louisa  about  100  miles  to 
j^Ughs,  and  consisted  in  the  removal  of  snags,  trees,  and  rocks,  besides 
^Proving  island  chutes  and  removing  or  modifying  mill-<lams.  It  is 
Intimated  that  about  $2,500 can  be  protitably  expended  during  thecom- 
as year  in  continuing  this  work. 
As  there  is  certain  to  be  trouble  each  vear  from  snags,  fallen  and  lean- 
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iug  trees,  etc.,  this  part  of  the  river  improvemeDt  can  not  be  regan] 
sasceptible  of  completion,  and  a  small  annaal  appropriation  will  t 
fore  be  required.  The  river  takes  the  place  of  roads,  of  which  thei 
very  few  and  these  of  a  poor  character,  so  that  the  low- water  navig 
by  means  of  pnsh-boats  is  a  matter  of  great  importance  to  the  p 
on  the  Forks. 

For  details  concerning  the  work  done  attention  is  invited  to  t1 
port  of  Mr.  B.  F.  Thomas^  the  resident  engineer,  annexed  hereto. 

Manejf  statement 

July  1,1887,  amount  available Jio, 

July  1, 1888,  amoant  expended  daring  fiscal  year,  exclnuye  of  liabilities 
outstanding  Jaly  1,1887 7, 

July  1,1888,  balance  available 3, 

Amount  appropriated  by  act  of  August  11,  1888 31, 

Amount  available  for  fiscal  year  ending  June  30,  1889 34, 


(Amount  (estimated)  required  for  completion  of  existing  project 31, 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    31, 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


Trtide  of  Big  Sandy  River,  West  Virginia  and  Kentucktff  for  fiscal  year  188^-'t 


Articles. 


Beans ponndB.. 

Beeswax do..., 

Cattle head.. 

Coal^cMinel tons.. 

Ei^gs ^ oases. 

Feathers pounds. 

Furs 


.haffs. 
^asos. 


Ginseng ponsc 

Hides hales.. 

Hof[s nomher.. 

Horses < do... 

Leather poonds.. 

Lumber: 

Pophur /eet,B.M. 

Walnat do... 

Poultry dosen. 

Roots,  assorted pounds. 

Sheep number. 

Sorghum pounds. 

Spokes 


Staves. 

Tan-bark oords. 

Ties,  railroad number. 

Timber,  logs : 

Ash cable  feet. 

Mixed • do... 

Oak do... 

Poplar  do... 

Walnut .1...  •••••• number. 

Walnut  knots pounds. 

Wheat bags. 

Wool pounds. 

Miscellaneous 


Total  exports 

Add  imports,  miscellanooas  merchandise tons. 

Pasaengers  per  boats 


Grand  total 


Quantities. 


78,454 

5,224 

472 

4,225 

6,008 

58,002 

217 

7,580 

1,498 

1,606 

46 

62,520 

375,000 

26,000 

3.835 

35,400 

783 

2,679 

261,000,000 

375,000,000 

1,761 

850,000 

26,250 

200,000 

385,000 

1,075,000 

4^185 

21,150 

6.622 

30,103 


14, 215 


Average 
price. 


Vs 


$0.03 

.25 

28.00 

3.00 

4.50 

.44 

8.30 

1.75 

2.20 

8.00 

80.00 

.28 

25.00 
40.00 

3.00 
.30 

2.50 
16.00 
12.00 
25.00 
14.  CO 
.40 

.12 
.10 
.12i 
.15 
15.50 
.40 
2.00 
.26 


100.00 


1 

i: 

12 

a( 

22 
K 

i; 

« 

Vi 


i; 


i« 


2) 

41 
16 

i: 


2,15( 
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rbport  of  mr.  b.  f.  thomas,  assistant  bnoineer. 

United  States  Engineer  Office, 

Louisa,  Etf.,  June  30,  1888. 

Captain  :  The  report  for  the  year  ending  Jane  30,  1888,  is  herewith  sabmitted. 
The  work  nnder  my  charee  is  the  constrnction  of  a  lock  and  dam  near  LAaisa,  Ky., 
I  the  Big  Sandy  River,  and  the  removal  of  obstmctions  to  navigation  in  the  same 
ream  and  its  two  forks,  the  Levisa  and  Tag. 

Up  to  the  present  nothing  has  been  done  npon  the  dam,  and  its  character  has  not 
>en  fnlly  decided  npon.  Experiments  have  been  made  to  determine  whether  a  sta- 
nnary dam  will  fill  with  sand  and  permanently  injure  navigation.  These,  while  not 
itirely  satisfactory,  prove  the  necessity  of  some  provision  for  allowing  at  least  a 
irt  of  the  dam  to  remain  open  during  freshets  and  permit  the  sand  to  go  through. 
The  lock  is  completed,  except  the  gates  and  wickets,  and  rests  upon  the  solid  rock, 
[lich  was  blasted  to  the  prox>er  level.  This  rock  is  somewhat  fissured  and  it  may  be 
cesfiary  to  concrete  the  chamber  floor  of  lock  after  it  is  in  operation.  The  lock  is 
sated  well  in  the  bank,  in  order  not  to  restrict  the  water-way  of  the  river,  and  this 
cessitates  the  excavation  of  approaches  at  each  end.  During  the  year  just  closed 
e  npper  approach  excavation  was  finished  and  the  lower  one  put  well  under  way. 
The  material  thus  taken  out,  being  solid  rook,  was  used  for  filling  the  space  behind 
e  land  wall  of  lock  and  protecting  the  bank  below. 

Tbe  abutment,  which  was  over  half  done  at  the  time  of  my  last  report,  has  been 
mpleted.  It  is  built  on  piles  and  stands  350  feet  from  the  outside  lock-wall.  A 
rge  crib  has  been  put  in  adjoining  its  lower  end  and  it  is  proposed  still  further  to 
■otect  it  by  other  cribs  reaching  down  to  the  solid  rock.  The  embankment  behind 
e  abutment  is  only  about  one-third  in. 

REMOVAL  OF  OBSTRUCTIONS  TO  NAVIGATION. 

PoBh-boats,  carrying  crews  of  men  and  supplied  with  all  necessary  tools  and  dyna- 
ite,  were  sent  out  during  the  last  low-water  season  to  remove  snags,  fallen  and  lean- 
g  trees,  stumps,  rocks,  etc.,  from  the  channel  and  shores,  where  they  were  likely 
iutdrfere  witn  navigation. 

BIG  SANDY  RIVER,  BELOW  LOUISA. 

A  party,  consisting  of  an  overseer  and  thirteen  men,  left  here  on  the  25th  of  July, 
S7f  and  returned  August  20.    They  removed  the  following  obstructions  : 

«^,  averaging  82  feet  long i 107 

la^M,  averaging  24  feet  long 149 

amps 200 

•lid  rock,  cubic  yards 45 

loserock,  cubic  yards ^. 12 

Tbe  four  trees  at  Blaine  Point,  which  have  been  in  the  way  for  some  time,  were 

ken  out,  as  also  were  the  snags  just  below  Blaine,  one  of  which,  a  very  large  one, 

as  in  the  middle  of  the  channel  and  quite  dangerous. 

At  Belcher  Bar  the  channel  was  about  closed  up  with  trees  and  snags  and  those 

ere  blasted  out.    A  good  many  r%fts  **  tore  up  "  on  this  place  last  spring,  but  it  is 

>w  perfectly  safe. 

At  what  is  known  as  West  Virginia  White's  Creek  was  a  very  bad  piece  of  river, 

sing  filled  with  stumps,  snags,  and  trees,  blocking  navigation  at  some  stages  of 

'ater. 

The  steamer  Spurloek  sank  a  barge  here  last  spring,  and  other  craft  had  serious 
ifficulty  in  getting  through. 

Everything  in  the  nature  of  an  obstruction  has  now  been  removed  and  this  part  of 
ie  river  is  in  fine  condition. 

At  Kentucky  White's  Creek  a  similar  lot  of  obstructions  had  been  a  terror  to  rafts- 
len  for  some  time,  and  these  were  also  taken  out. 

These  are  the  principal  points  operated  upon,  although  snags,  trees,  stumps,  and 
Dcks  were  taken  out  wherever  in  tne  way. 

Work  is  still  needed  upon  this  river  at  various  points,  notably  Rove  Creek,  Rush 
'reek,  Gragston,  and  Savage  Branch,  where  large  rocks  should  be  removed. 

It  is  estimated  that  about  $1,500  would  put  this  part  of  the  river,  26  miles,  in  a 
erfectiy  safe  and  good  condition.  Of  course  subsequent  improvements  would  bavo 
>  be  made,  as  the  oack water  from  the  Ohio  causes  numberless  snags  to  ^*  sand  up" 
nd  lodge  in  all  that  part  of  the  Big  Sandy  near  it. 

LEVISA  FORK. 

Work  was  begun  npon  Levisa  Fork  August  22, 1887,  by  a  force  of  eighteen  men. 
Dangerous  snags  and  trees  were  removed  between  Louisa  and  the  railroad  bridge  ; 
Iso  at  Dock  HlUer's^  Lis  Qarred's,  Fish  Trap,  Dave  Rise's,  Q^tf^e?^  Ct^^^  «^\i^!^o^ 
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tween  there  and  Richardson ;  between  Oraves's  and  Bumble  Bee  Shoals,  John  Bor- 
der's Ripple :  between  Lost  Creek  and  Chestnut  Shoals,  and  below  Jo  Davis  Bend, 
Vanhoose's,  Jim  Jeffs  ;  below  Paint  Creek ;  Preston's  Ripple,  Hell's  Gate,  Ivy  Shoal, 
Snag  Bar,  Stone  Coal,  and  Long  Shoal. 

At  Mud  Creek  a  tree  125  feet  long  and  33  feet  in  circumference  was  removed  from 
the  channel,  and  at  Muddy  Branch  a  snag  60  feet  long  and  16|  feet  in  circumference 
was  taken  out. 

A  tree  135  feet  long  and  19^  feet  in  oircnmference  was  removed  between  Lost  and 
Chestnut  creeks.  Dangerous  rocks  were  blasted  out  at  Graves's  Shoal,  Bumble  Bee, 
Border's  Ripple,  Lost  Creek,  Chestnut,  Jo  Davis,  Little  and  Big  White  House,  Van- 
hoose,  Wild  Goose,  Ward  Ripple,  Greasy,  Buffalo,  Jeffie's  Ripple,  Hell  Gate,  Preston 
Ripple,  Moodv  George's,  Sugar  Loaf,  Ivy,  Grimes's,  Stone  Coal,  and  Long  Shoal. 

On  the  bena  side  of  the  river,  at  Lost  Creek,  a  large  rock,  which  has  long  been  the 
cause  of  annoyance  to  craft  of  all  kinds,  was  removed.    It  contained  over  100  cubic 
yards,  and  was  jnst  in  the  edge  of  the  dhute. 

Chestnut  Shoal  was  lowered  slightly  at  head  and  the  chute  was  widened. 

At  Big  White  House  Shoal  a  great  deal  of  work  was  done,  some  of  it  caused  by 
the  railroad  contractors  having  blasted  large  rock  into  it  £rom  their  cut  upon  the 
bank. 

A  wall  1,050  feet  long  was  built  here,  with  base  of  7  feet,  and  of  varying  height, 
generally  low,  to  protect  the  bank  and  keep  it  from  slipping  in  and  obstructing  the 
chute. 

Two  gravel'bars  were  also  removed  on  west  side  of  the  chute. 

At  Vauhoose's  Ripple  the  old  wall  was  built  a  little  higher,  and  a  dam  was  put  in  at 
head  and  on  east  side,  to  confine  the  water  to  the  chute. 

The  old  wall  at  Greasy  was  repaired. 

Buffalo  Shoal,  33^  miles  above  Louisa,  was  in  a  very  bad  condition,  and  17  men 
worked  here  B^  days,  removing  rock,  widening  the  chute,  and  otherwise  improving 
navigation. 

Three  days  were  spent  at  Jeffie's  Ripple  at  similar  work. 

At  Hell's  Gate  a  wall  to  confine  the  water  was  constructed  and  a  gravel-bar  re- 
moved in  order  to  straighten  the  chute.  The  head  of  the  shoal  was  somewhat  low- 
ered. 

The  walls  at  Wireman's  Shoal  were  repaired  and  heightened,  as  were  also  those  at 
Abbot. 

At  Sugar  Loaf  the  river  was  obstructed  with  rock  for  a  mile,  and  these  were  all  re- 
moved. 

A  i^ood  and  much  needed  improvement  was  made  at  Hawes's  Ford,  61^  miles  above 
Louisa,  by  clearing  the  shoal  and  blasting  out  the  solid  rock  at  it^  head,  thereby  low- 
ering the  chnte. 

The  obstruction  at  Ivy,  consisting  of  stone  and  snags,  was  taken  out  and  the  walla 
at  Grimes's  were  repaired,  and  a  new  oue^ut  in  on  the  west  side,  and  the  bar  formed 
at  the  mouth  of  Still  House  Branch,  jnst  at  the  head  of  the  shoal,  was  removed  and 
the  creek  led  into  the  river  lower  down. 

The  bad  rocks  at  Stone  Coal  wore  removed,  and  the  old  walls  at  Long  Shoal,  83.8 
miles  above  Louisa,  were  repaired. 

All  the  shoals  between  Louisa  and  Piketon,  a  distance  of  86  miles,  were  thoroughly 
cleared  of  bowlders  and  largo  rocks  that  would  interfere  with  navigation,  and  all  the 
snags  which  would  be  dangerons  to  craft  were  t>aken  out.  More  work,  however,  is 
needed  at  Contrary  Creek,  Peach  Orchard,  Lost  Crook,  White  House,  Wild  Goose, 
Preston  Ripple,  Wireman's  Shoal,  Sugar  Loaf,  Ivy,  and  Layuesville. 

It  is  believed  that  $2,500  to  $^3,000  could  be  profitably  expended  next  season  below 
Piketon,  and  a  like  amcunt  above  that  point. 

The  river  below  Piketon  is  in  much  better  condition  than  ever  before,  and  tha 
period  of  navigation  has  been  greatly  increased  and  its  safety  assured. 

The  season's  work  consisted  of  the  removal  of  211  trees,  averaging  75  feet  in  length, 
356  snags,  322  stumx)s,  1,744  cubic  yards  solid  rock,  and  3,200  cubic  yards  loose  rock. 

TUG  FORK. 

The  boats  left  Louisa  on  June  4  last,  and  were  out  about  two  and  one- half  months^^ 
working  an  average  of  12  men. 
The  following  summary  of  work  done  is  given,  viz: 

Trees  removed  (average  length,  55.3  feet;  average  circumference,  9.2  feet)....        SIM" 

Snags  removed  (average  length,  38  feet ;  average  circumference,  S  feet) 6^^ 

Cubic  yards  solid  rock l,41.*F^Ji 

Cubic  yards  loose  rock 1, 120ii 

The  part  of  the  river  worked  over  covers  a  distance  of  100  miles,  reaching  to 
:"  Roughs." 


*     '  1 
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The  priucipal  obstmotions  in  the  apper  portions  wero  islands  and  mill-dams.  No- 
tice had  been  fs^iven  by  Major  Post  that  nnless  the  mill-dams  were  so  modified  as  not 
to  interfere  with  navigation  they  woald  be  removed  by  the  Govemmeut,  and  this 
order  was  carried  oat. 

The  Bailey  Dam,  at  head  of  Roughs,  was  taken  out  on  west  side  of  island  where 
tbenatoral  channel  is.  The  dam  at  Ben  Creek  was  partly  removed  and  a  new  boat 
ehatecat  through  the  J.  C.  Williamson  Dam,  it  not  being  au  obstruction  to  rafts. 

Similar  work  nas  been  done  at  the  Thacker  Dam,  and  some  large  trees  taken  out, 
and  also  at  the  Stafford  Dam. 

Part  of  an  old  dam  at  Lick  Branch,  60  miles  above  Louisa,  was  removed  and  a  new 
chote  Diade. 

Dangerous  rocks  were  removed  at  Bailey's.  Greenbrier,  Turkey,  Lick,  and  Trent's 
iu  the  Roughs.    Ooe  of  these  rocks  containea  !84  cubic  yards. 

From  there  down  bad  rocks  wore  taken  out  at  Williamson's  Alum,  Sleek  Rock, 
Prater,  Eph  Hatfield's,  Mate  Creek,  Jackson  Bar,  Spring  Tail,  Loug  Branch,  Wolf, 
Cram  Dam,  and  the  Falls. 

At  the  latter  point,  10^  miles  above  Louisa,  there  has  always  been  a  bad  obstruction 
known  as  the  *'  Race  Rock,"  being  a  high  ledge  directly  in  the  way  of  craft  at  good 
stageeof  wat^.  Eight  days'  work  were  done  upon  it  with  a  dozen  men,  and  it  was 
lowered  considerably,  but  it  will  be  necessary  to  do  as  much  more  when  wo  have 
money.  It  was  190  by  30  by  11  feet,  the  latter  being  its  height. 
,  Improvements  were  made  at  islands  by  widening  and  deepening  the  chutes,  clear- 
log  otfoxiderbrush,  removing  rock  bars,  and  confining  the  water  to  a  single  channel, 
Jhich  was  straightened  where  necessary,  notably  at  Bailey's,  Greenbrier,  Steel's, 
wpevine,  Spring  Tail,  and  Alley,  The  latter  place,  having  been  worked  ui)on  the 
previou8  season,  was  found  to  be  in  excellent  shape  for  navigation. 

ihe  shoals  were  well  cleaned  when  necessary  and  all  snags,  trees,  and  tftumps, 
which  were  an  obstruction  were  removed,  and  the  river  is  now  in  very  fair  condition, 
thoagh  there  is  yet  much  work  to  be  done,  and  an  appropriation  of  $2,500  is  needed 
'iwt  season. 

That  part  of  the  river  used  for  steam-boat  navigation  needs  but  little  work,  but  the 

a  inf  ^^'^  ^^^^  have  to  be  still  further  improved  before  rafts  can  be  run  in  safety, 

?"  before  push-boat  navigation  can  be  carried  on  successfnily  ;  and  as  these  intorest8 

ir  K*  ^"^®  P*'^  of  the  business  of  the  upper  country,  and  are  increasing  each  year, 

^f  highly  important  that  the  improvements  be  made  at  as  early  a  date  as  possible. 

|4^*J*®  entire  river  for  100  miles  is  now  in  much  better  condition  than  ever  before,  and 

^  **Qsine88  has  largely  increased  since  navigation  has  become  safer  and  the  period 

]®Jded  bj^  reason  of  the  work  done  by  the  United  States. 


b^  ^y  the  overseers  in  charge  of  parties  and  boats. 
"^^Pectfully  submitted. 

B.  F.  Thomas, 
O^  Assistant  Engineer, 

*Rt.  D.  W.  LOCKWOOD, 

CincinnH,  Ohio, 


££4. 

IBiPROVEBffiNT  OP  GUYANDOTTE  RIVER,  WEST  VIRGINIA. 

rj^w^i^is  river  was  uuder  the  temporary  cbarp:e  of  Lieut.  Col.  W.  E.  Mer- 
Iv^^  Corps  of  Engineers,  until  April  13,  1888,  since  which  time  it  has 
^V^  under  my  charge. 

^  -^he  Guyandotte  River  rises  in  the  southwestern  part  of  West  Vir- 
^^^ia,  flows  in  a  northwesterly  direction,  and  enters  the  Ohio  12  miles 
i^^^ve  the  mouth  of  the  Big  Sandy  and  39  miles  below  the  mouth  of  the 

^^t  Kanawha. 
♦  ^At  the  date  of  the  last  annual  report  for  this  river,  the  appropriations 
^^  its  improvement  had  been  exhausted,  so  that  during  the  past  fiscal 
"^^ar  no  work  of  any  kind  has  been  done. 

As  there  still  exist  other  obstructions  similar  to  those  that  have 
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already  been  removed,  an  estimate  of  $2,000  for  fatare  work  is  respect- 
fully sabmitted. 

Money  statement. 

Amount  appropriated  by  act  of  August  11,1888 $2,000.00 

'Amount  (estimated)  required  for  completion  of  existing  project 6,000.00 

J  Amountthatcanbeprolitablyexpendedinfiscalyearending  Jnne30, 1890     2,000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Commercial  statistics  of  Guyandotte  RivfTf  West  Virginia,  for  fiscal  year  1887-68. 


Articles. 


Apples,  dried pounds . 

Apples,  green barrels . 

Beans boshels. 

Beeswax   ponndH. 

Bolter do... 

Corn basbels. 

Eggs : doxens. 

Feathers pounds. 

Furs bags. 

Ginseng pounds. 

Hides do... 

Honey do... 

Leather do... 

Oats bushels. 

Peaches,  dried ...pounds. 

Potatoes  bushels. 

Roots,  assorted pounds. 

Kye bushels. 

Sheep  pelts bales. 

Sorghum barrels. 

Tallow pounds. 

Tobacco hogsheads . 

Wheat bushels. 

Wool pounds. 

Poplar  logs cuDic  feet. 

Oak  logs   feetB.M. 

Walnut  logs cubic  feet. 

Sawed  lumber feetB.M. 

Staves number . 

Hoop-poles \.do... 

Ton^ark cords . 


Quantity. 


Total  exports 
Total  imports 


Grand  total 


8.000 

2,000 

500 

2,000 

6,000 

50,000 

40,000 

13,000 

50 

15,000 

6,000 

1,000 

1,000 

6.000 

40,000 

2,500 

20,000 

2,500 

20 

1,000 

300 

150 

20,000 

25,000 

3,  000. 000 

6,000,000 

100.000 

15, 000, 000 

3,000,000 

600.000 

1,000 


Average  price. 


10.04 

2.00 

2.00 

.25 

.20 

.50 

.124 

.40 

8.00 

1.75 

.07 

.20 

.25 

.40 

.05 

1.00 

.80 

.40 

8.00 

16.00 

.04 

ioo!oo 

.75 

.25 

.13 

10.00 

.60 

16.00 

25.00 

12.00 

15.00 


per  pound 

per  barrel  

per  bushel 

per  pound 

per  poond 

per  bushel 

per  dozen 

per  pound 

per  Dag 

per  pound  

per  pound 

per  pound 

per  pound 

per  Dushel 

per  pound 

per  bushel 

per  pound 

per  onshel 

I>er  bale 

per  barrel 

per  pound 

I>er  nogsh^id 

per  bushel • 

per  pound 

per  cubic  foot 

perM  feet 

per  cubic  foot .... 

per  H  feet 

perM 

per  M 

per  cord 


Value. 


$330 


1.000 

500 

1,200 

25,000 

5,000 

5,200 

440 

26.250 

200 

350 

2  400 

8,000 

2,500 

8,000 

1,000 

60 

lfi,000 

11 

15.000 

15,000 

«.»0 

3W,02 
60,060 
60,000 

240,000 
75.000 

7,200 
15,000 


400,060 


E  E5. 

IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINU. 

This  river  was  under  the  temporary  charge  of  Lieat.  Col.  W^  ^ 
Merrill,  Corps  of  Engineers,  until  April  13,  1888,  since  which  daC^ 
has  been  under  my  charge. 

The  Little  Kanawha  drains  the  central  portion  of  West  Virginia, 
ing  in  Upshur  County,  and  flowing  thence  in  a  course  a  little  nortL^ 
west  until  it  empties  into  the  Ohio  at  Parkersburgh ;  its  total  lengtl:^^ 
about  150  miles.  > 

The  present  project  for  the  improvement  of  the  river,  adopted  in  1^^^ 
and  modified  in  1880,  contemplates  the  construction  of  a  lock  and  d^^ 
to  extend  slackwater  navigation  for  a  draught  of  4  feet  a  distance  of 
miles,  and  the  improvement  of  the  natural  channel  of  the  upper  ri^ 
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3moyal  of  obstmctions  for  a  distaDce  of  80  miles,  the  object  of 
r  being  to  obtain  a  chaoDel  of  a  minimam  width  of  40  feet, 
ig  at  least  2  feet  of  water  daring  four  mouths  of  the  year. 
I  close  of  the  fiscal  year  work  on  the  construction  of  the  lock 
i  suspended,  and  quarrying  stone  needed  to  complete  the  lock 
sed. 

^  the  first  fiscal  year  1,035  cubic  yards  of  dimension  and  ba<5k- 
)  were  qaaried  and  transported  to  the  lock-site,  and  459.77  cubic 

cut  stone  and  229.92  cubic  yards  of  backing  stone  made  ready 

ock-walls. 

Drk  of  improving  the  open-river  navigation  above  the  lock  and 

confined  to  repairing  the  chute  at  Glen  ville,  owing  to  the  small 
[>f  funds  available. 

rther  details  of  the  work  done  during  the  fiscal  year  reference 
JO  the  annexed  report  of  Mr.  B.  F.  Thomas,  the  resident  en- 

timate  of  $51,800,  as  the  amount  required  to  complete  the  ap- 
iroject,  is  herewith  renewed. 

Money  statement. 

7,  amount  available t7t784.93 

8y  amoant  expended  during  fiscal  year,  exclnsive  of 

8  outstanding  July  1, 1887 |7,420.66 

6,  ontotanding  liabilities 30.00 

7, 450. 66 

8,  balance  available : a'M.Sr 

ipzopriated  by  act  of  August  11,1888 25,000.00 

ailable  for  fiscal  year  ending  June  30, 1889 25,334. 27 

•■* 

(estimated)  required  for  completion  of  existing  project 26, 800. 00 

/hat  can  be  nrofitablj^  expended  in  fiscal  year  endiue  June  30, 1890    26, 800. 00 
)d  in  compliance  with  requirements  of  sections  2  of  river  and 
acts  of  1866  and  1867. 


rciaZ  tiatw/tct,  Little  Kanawha  Biver,  W,  Ta.,  for  th^JUoal  year  1887>'88. 


Articles. 


...basbeU. 
.cubic  feet, 
.feet,  B.  H. 
...barrels. 
... number. 

do... 

cords. 

do... 

tons. 


xpoiis 

cports  and  imports. 


.tons. 


Quantities. 


3,000 

1, 852, 000 

4,777.700 

2,900 

3.16,  MO 

1,570,000 

600 

100 

lOO 


1,000 


Average  price. 


$0. 60  per  basbel  — 
.  18  per  cubic  foot. 

30. 00  per  li  feet 

1. 00  per  barrel 

.  35  eacb 

18. 00  per  M 

15. 00  per  cord 

2. 00  per  cord 

100. 00  per  ton 


100. 00  per  ton. 


Value. 


$1,800 

833.360 

143, 331 

2,000 

117,  020 

28.260 

9,0U0 

200 

10,000 


646,780 
100,000 


746,780 


»nger  trafflc  during  the  year  was  equivalent  to  20,000  passengeis  tlirough 


RXPOBT  OF  MB.   B.  F.  THOMAS,  ASSISTANT  BNGINEEB. 

Louisa,  Kt.,  June  30, 1888. 

annual  report  for  Little  Kanawha  River  is  herewith  submitted. 
Mst  contemplates  the  extension  of  slack  water  navigation  to  the  West  Fork 
truction  ot  a  lock  and  dam  2  miles  above  Burning  Springn,  W.  Va.,  and 
ki  of  obstructions  to  navigation  in  the  upper  part  of  the  river. 
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Below  this  new  lock,  the  Little  Kanawha  Navigation  ComiMiny  have  fonr  locksj 
dams. 

The  work  of  quarrying  the  balance  of  the  stone  necessary  for  Look  No.  5,  which  i 
beffnn  just  before  the  close  of  the  last  fiscal  year  was  continued  and  completed,  i 
831.33  cubic  yards  of  dimension  and  258.08  ytads  of  backing  stone  were  quarried  i 
delivered  at  lock-site. 

The  amount  of  money  being  somewhat  limited,  and  the  uncertainty  of  the  oos 
quarrying  being  proven  (owing  to  the  irregularity  existing  in  the  ledges),  it ' 
thought  best  to  employ  only  a  small  force  of  stone-cutters.  This  proved  very  sa 
factory  and  459.77  cubic  yards  of  cut  stone  and  229.72  cubic  yards  of  hacking  n 
made  ready  for  the  wall. 

Owing  to  the  fact  that  the  navigation  company  had  drawn  off  their  pools  to  m 
repairs,  we  were  unable  to  boat  our  stone  to  the  lock,  a  distance  of  5  miles,  n 
after  the  close  of  the  season's  operations. 

A  contract  was  made  with  John  F.  King  to  do  the  boating  at  35  cents  per  en 
yard,  the  Government  doiuff  the  loading  and  unloading  by  hired  labor,  and  this  w 
was  done  last  February  and  March. 

The  cost  of  quarrying  was  $2,013.40  for  1,089.31  cubic  yards ;  of  cutting,  |2,27! 
for  6^.49  cubic  yards ;  miscellaneous  expenses  for  plant,  superintendence,  trans] 
tation  of  derricks,  tools,  etc.,  $1,023.72. 

It  is  desired,  when  money  is  available,  to  continue  the  cutting  of  stone  and  prep 
to  complete  the  lock. 

Nearly  all  the  coping  and  many  of  the  quoins  are  yet  to  be  out  before  we  can 
much  toward  the  building. 

ABOVE  WEST  FORK. 

The  improvement  of  open  river  navigation  on  the  upper  river  was,  owing  to 
small  amount  of  money  on  hand,  confined  to  the  repairs  of  chute  at  Glenvil&.  1 
lower  cross-timber  was  replaced  and  well  fastened  by  inch  spikes  4^  feet  long,  dri' 
into  the  soft  rock  below.  Tweuty-five  cubic  yards  of  rock  were  broken  in  the  ch 
before  the  sheeting  was  put  down.  About  8,000  feet,  B.  M.,  of  lumber  was  put 
The  river  crib  was  refilled  with  stone  and  sheeted  with  2-inch  oak  plank. 

When  there  is  money,  there  are  still  further  repairs  to  be  made  at  tnis  chute,  nota 
the  head-gate. 

I  have  been  intelligently  assisted  both  at  lock  and  upon  the  upper  river  by  faith 
overseers. 

Respectfully  submitted. 

B.  F.  Thomas, 
A$8i$tant  Enginmi 

Capt.  D.  W.  LocKWOOD, 

Corps  of  Engineers, 


EE  6. 

IMPROVEMENT  OF  BUCKHANNON  RIVER,  WEST  VIRGINIA. 

This  river  was  under  temporary  charge  of  Lieut.  Col.  W.  B.  Merr 
Corps  of  EugiueerS;  until  April  13, 1888,  since  which  time  it  has  be 
under  my  charge. 

The  Buckhannon  is  one  of  the  tributaries  of  Tygart's  Valley  Biv 
which,  with  the  West  Fork,  forms  the  Monongahela.  Its  total  len| 
from  its  headwaters  to  its  junction  with  the  Valley  River  is  57  mil 
The  portion  under  improvement  is  the  24^  miles  between  the  Thi 
Forks,  10  miles  below  the  headwaters,  and  the  town  of  Buckhann< 
and  the  object  of  improvement  is  to  remove  the  obstruction  to  raftii 
in  order  to  bring  into  market  the  immense  quantity  of  fine  timb^ 
the  headwaters  of  this  river. 

Before  any  work  of  improvement  was  done  the  annual  output  of  Ic 
was  about  100,000  linear  feet.  The  maximum  output  of  the  most  favo 
ble  year  was  115,000  linear  feet. 

Last  year  the  product  was  6,000,000  feet,  B.  M. 

As  the  appropriation  of  August  5, 1886,  was  practically  exhausted 
the  close  of  the  last  fiscal  year,  no  work  has  been  done  since. 
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BSTIMATB. 

As  there  is  yet  much  that  might  be  done  to  improve  the  rafting  ca- 
I>acity  of  this  river,  it  is  recommended  that  $5,000  be  appropriated,  as 
this  sam  can  advantageonsly  be  expended  daring  the  next  fiscal  year. 

Money  statement 

Jaly  1, 1887,  amoant  available |3.68 

July  1,  1888,  amonnt  expended  daring  fiscal  year,  exoinsive  of  liabilities 

ontstanding  July  ly  1887 3.68 

Anaoant  appropriated  by  act  of  Aagost  11,  1888 1,500.00 

^Amount  (estimated)  required  for  completion  of  existing  project 20, 955. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  yearending  JnneSO,  1890      5, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
C    harbor  acts  of  1866  and  1867. 


Commercial  itatisHeSf  BuokKannon  Birer,  West  Virginia,  for  year  ending  June  30, 1888. 


Artlolafl. 


Logs fe«t»  B.  M. 


QuantitiM. 


6,600,000 


Avenge  piice. 


16  per  H  feet. 


Value. 


$86,000 


E  E  7. 

PBELIMINABT  EXAMINATION  OP  THE  LOUISA  (LEVISA)  FORK  OF  SANDY 

filYER,  VIRGINIA. 

United  States  Engineer  Office, 

Cincinnatiy  Ohio^  January  20, 1887. 

General:  Id  accordance  with  tbe  instmctions  contained  in  Depart- 
ment letter  of  September  27, 1886, 1  have  to  submit  tbe  following  report 
of  the  preliminary  examination  of  the  Louisa  [Levisa]  Fork  of  Sandy 
River,  Virginia. 

An  examination  and  report  upon  tbis  portion  of  tbe  Levisa  Fork  of 
tlie  Big  Sandy  Biver  was  submitted  by  Lieut.  Col.  W.  E.  Merrill,  Gorps 
of  Engineers,  in  1876,  and  printed  in  tbe  Annual  Report  of  tbe  Chief  of 
Engineers  of  that  year,  pages  140  to  146,  Part  II.  The  recent  exami- 
nation, made  in  compliance  with  tbe  instructions  received^  confirms  the 
facts  ascertained  and  stated  in  the  former  report.  It  extended  from  tbe 
State  line  of  Virginia  to  the  mouth  of  Dismal  Creek,  a  distance  of  23  miles. 
This  stream  flows  through  a  sparsely -settled  country,  in  wbich  the  ma- 
jority of  the  people  are  engaged  in  cutting  and  rafting  logs.  The  only 
improvement  asked  for  is  the  removal  of  trees,  snags,  and  rocks,  and 
the  closing  of  duplicate  channels,  so  that  the  logs  can  be  brought  to 
market  without  so  great  a  risk  and  percentage  of  loss. 

This  stream  is  deemed  worthy  of  improvement  to  tbis  limited  extent, 
which  will  only  require  the  expenditure  of  a  small  amount.  No  addi- 
tional survey  is  necessary.  It  is  estimated  that  the  cost  of  all  tbe  work 
to  be  done  will  probably  not  exceed  $250  a  inile,  or  a  total  of  (^^'l^. 
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Any  appropriation  that  16  made,  however  nmall,  can  be  advantageonsl 
expended.  The  portion  of  the  fork  in  Kentucky  has  already  been  in 
proved. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers. 
Brig.  G^n.  James  0.  Duane, 

Ohief  of  Engineers  J  U.'  8.  A, 


SURVEY  of  the  LOUISA  (LEVISA)  FORK  OP  SANDT  BFVER,  VIRaiNIi 

United  States  Engineer  Offior, 

Cineinnatiy  November  25,  1887. 

Sir  :  I  have  the  honor  to  submit  the  following  final  report  on  the  suj 
vey  of  "Louisa  Fork  of  Sandy  River,  Virginia,"  ordered  iti  the  river  an 
harbor  act  of  August  5, 1886 : 

The  Louisa  Fork  of  the  Big  Sandy  Biver  may  be  considered  as  b< 
ginning  at  the  mouth  of  Dismal  Greek,  which  is  exactly  23  miles  abov 
the  line  separating  the  States  of  Virginia  and  Kentucky.  In  this  di^ 
tance  the  fall  of  the  river  is  328  feet,  being  at  the  rate  of  14^  feet  p€ 
mile.  With  such  a  fall  it  is  evidently  useless  to  attempt  any  improve 
ment  other  than  the  removal  of  Obstructions. 

The  preliminary  examination  of  this  part  of  the  Big  Sandy  River  wa 
made  in  thelatter  part  of  1886  by  Mr.  M.  W.  Venable,  assistant  engineei 
under  the  direction  of  my  predecessor,  Maj.  James  0.  Post,  Corps  c 
Engineers,  and  the  preliminary  report  was  submitted  by  Major  Post  a 
January  20, 1887.  In  this  report  it  is  stated  that  the  total  cost  of  tt 
needful  work  would  not  exceed  $5,750,  and  that  any  less  sum  could  t 
advantageously  expended. 

It  will  be  observed  that  in  his  report  to  Major  Post,  which  is  here 
annexed,  Mr.  Venable  states  that  this  part  of  the  Big  Sandy  River 
not  worthy  of  improvement    I  find  on  inquiry  that  tSiis  recommend, 
tion  was  based  on  the  fact  that  there  is  a  stretch  of  26  miles  of  riv 
between  the  Virginia  State  line  and  the  mouth  of  Russell  Fork,  m 
which  nothing  has  as  yet  been  done  to  improve  rafting  navigation,  as 
as  the  writer  considered  himself  limited  by  his  instructions  to  the  co» 
sideration  of  the  particular  stretch  which  he  was  directed  to  examiia 
he  decided  that  he  could  not  recommend  the  improvement  of  the  upp^ 
part  of  a  river  while  the  lower  part  remained  obstructed.    Had  tl 
river  been  clear  below  the  State  line,  Mr.  Venable  would  have  reco* 
mended  that  the  clearing-out  process  be  extended  to  the  mouth  of  tl 
Dismal. 

Believing  that  the  removal  of  obstructions  above  the  State  line  w 
inevitably  cause  the  removal  of  those  below  it,  I  do  not  hesitate  to  su 
mit  an  estimate  for  improving  this  stretch  of  the  Big  Sandy  River. 

Mr.  Venable  states  that  ho  does  not  believe  that  the  output  of  forei 
product  will  be  much  increased  by  the  removal  of  obstructions,  as  tl 
business  is  in  the  hands  of  a  few  men,  who  already  handle  as  much  tii 
ber  as  can  be  rafted  during  a  season.  It  seems  to  me  that  this  concL 
sion  is  not  warranted  by  experience  on  other  rivers,  where  increase 
facilities  have  always  been  followed  by  an  increased  output  In  m 
judgment^  the  small  sums  heretofore  expended  on  the  rafting  rivers 
this  section  of  the  country  have  produced  relatively  larger  returns  thi 
the  vastly  greater  sums  expended  on  rivers  that  are  navigable  by  ste^ 
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boats;  and  I  am  decidedly  in  favor  of  the  continuance  of  this  policy 
within  reasonable  limits.  The  smaller  streams  that  enter  the  Ohio  from 
the  Alleghany  Moontains  are  npt  navigable,  and  can  not  be  made  navi- 
gable except  for  the  inconsiderable  commerce  that  is  poled  ap  in  push- 
boats ;  bat,  on  the  other  hand,  their  headwaters  lie  among  forests  of 
the  finest  timber  within  the  United  States,  and,  in  view  of  the  increases  I 
demand  for  timber,  and  the  depletion  of  other  sources  of  supply,  it  seems 
to  me  of  the  first  importance  to  increase  the  facilities  for  bringing  to 
Diarket  the  vast  sapplies  that  lie  on  the  western  flanks  of  the  Allegba- 
nies.  The  lands  that  grow  this  timber  are  too  steep  for  cultivation,  and 
no  damage  will  result  firom  the  periodical  removal  of  the  full-grown 
trees.  The  beds  of  the  streamsare  moreor  lesschoked  by  huge  bowlders 
that  have  fallen  from  the  mountain  sides,  so  that  in  many  cases  it  is 
practically  impossible  to  drive  timber,  even  when  there  is  an  abundant 
supply  of  water.  In  my  judgment,  the  removal  of  these  bowlders  and 
the  general  clearing  up  of  the  beds  of  the  streams,  so  as  to  permit  the 
free  passage  of  logs  whenever  there  is  a  supply  of  water,  is  a  public 
benefit  that  fully  justifies  the  very  small  outlay  required  to  attain  it. 
To  assist  in  bringing  this  timber  to  market  is  to  increase  the  national 
wealth,  as  otherwise  a  large  part  of  this  particular  product  will  mature 
and  decay  without  benefit  to  any  one. 

I  therefore  cordially  concur  in  Major  Post's  recommendation  that 
$5,790  be  appropriated  for  the  improvement  of  this  part  of  the  Louisa 
Fork  of  the  Big  Sandy  Biver. 

The  output  of  timber  for  1886,  according  to  the  report  of  Mr.  Tenable, 
hereto  annexed,  was  300,000  cubic  feet,  valued  at  $42,000. 

For  fuller  details  of  the  portion  of  the  Big  Sandy  Eiver  lying  between 
the  mouth  of  Dismal  Creek  and  Pikeville  reference  is  made  to  my  report 
of  January  6, 1876,  which  may  be  found  in  the  Report  of  the  Chief  of 
Engineers  for  1876,  Part  II,  page  140. 

Bespectfnlly  submitted. 

Wm.  E.  Mbbbill, 

Jjieut  Col,  of  Engineers, 

The  Chief  of  ENaiNEEBS,  U.  S.  A. 


REPORT  or  H.  W.  VE^ABUE,  ASSISTANT  BNGINEKR. 

Cincinnati,  Ohio,  December  17,  1886. 

Sir:  Under  yoar  letter  of  instractions  of  November  24, 1  made  a  preliminary  exami- 
nation of  the  lionisa  Fork  of  Big  Sandy  Biver  in  Virginia,  and  beg  leave  to  submit 
the  following  report : 

The  physical  characteristics  of  the  stream,  its  tribntaries  and  the  country  thronffh 
-which  they  flow,  have  been  well  and  fully  described  in  the  report  of  ^MaJ.  Wm.  K. 
Merrill,  Jannary,  1876,  to  which  I  would  respectfully  refer  you ;  so  I  shall  only  noto 
tlie  present  condition  and  value  of  the  stream  as  a  means  of  transportation  and  an 
estimate  of  products  now  being  shipped  out  by  it. 

My  examination  extonded  from  tne  Virginia  and  Kentntky  State  line  to  the  mouth 
of  Dismal  Creek,  the  largest  tributary  above  Buchanan  Court-House  and  the  highest 
point  up  the  stream  from  which  raftine  is  practicable,  a  distance  of  25^  miles.  I  find 
the  stream  a  wild  mountain  torrent,  fail  of  shoals,  rocks,  and  islands ;  pools  of  quiet 
water,  few  and  short,  and  generally  formed  by  small  dams  placed  at  the  head  of 
Bboals,  supplying  power  to  the  small  grist-mills  of  the  country.  These  dams  are  made 
of  brush  and  stone  (in  some  instances  of  timber),  and  vary  in  height  from  1  to  3  feet. 
They  all  obstruct  navigation  by  rafts  more  or  less;  but,  on  the  other  hand,  furnish 
Bhort  pools  of  quiet  wator  in  which  timber  can  be  safely  rafted  and  tietl  up  awaiting 
the  tiaes  to  take  It  out,  so  that  any  project  for  improving  the  stream  should  not  in- 
clude in  the  estimate  the  cost  of  removing  these  dams,  except  where  they  h^^xti^  \^«aw 
•bciidoiied  by  their  owners,  but  only  the  removal  of  rooks,  and,  'w\iete\>\i^«\>T««cii\3L»A 
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divided  into  two  or  more  channels,  to  confine  it  by  dikes  to  the  moat  direct  and 
one. 

I  found  on  examination  that  there  are  thirty-seven  points  on  the  stream  wher 
channel  can  be  improved  in  this  way  at  an  average  cost  of  $250  each,  making  a 
gregate  cost  of  $9/^50. 

No  improvement  can  make  this  stream  available  for  purposes  of  navigation,  ei 
for  rafts  and  snch  forest  products  as  can  be  rafted  or  floated  oat  singly,  sneh  as 
cooper  stuff,  cross- ties,  telegraph  poles,  hoop-poles,  and  forest  products  generally 
cept  tau-bark). 

The  timber  of  this  valley  is  of  the  finest  quality,  both  oak  and  poplar,  and  the  i 
percentage  of  other  woods ;  and  as  the  lumbermen  have,  u^Ul  recent  years,  oon 
themselves  Xo  the  tributary  in  Kentucky,  the  timber  here  is  practioally  nntom 
nothing  but  poplar  and  a  few  walnut  logs  having  been  sent  out.  The  basin* 
logging  seems  to  be  in  the  hands  of  only  a  few  men^  from  whom,  and  also  by  a 
estimate,  I  learned  that  the  output  for  this  season  will  be  300,000  cubic  feet,  whi 
present  market  value  will  amount  to  $42,000.  These  men  also  state  that,  owii 
the  hazardous  navigation,  they  only  take  out  the  finest  trees  and  those  neares 
stream,  whereas  with  the  stream  improved  they  could  nearly  double  the  produ 
much  less  than  double  the  cost  of  labor,  and  risks  proportionately  reduced. 

While  the  improvement  of  the  stream  would  undoubtedly  increase  the  market  ^ 
of  the  product  oy  lessening  its  cost  of  transportation,  I  donbt  if  the  annual  oc 
will  be  materially  increased  by  it,  owing  to  the  fact  that  the  available  product 
the  hands  of  a  few  men,  who  cau  only  accomplish  a  certain  amount  of  work  in  a  f 
season . 

Owing  to  the  rapidity  of  the  stream,  any  work  done  on  it  might  beof  questioo 
or  at  best  only  of  temporary,  aid  to  navigation,  and,  in  view  of  the  limited  commc 
importance  of  its  products,  and  the  smaU  number  of  people  to  be  benefited  there 
consider  the  stream  as  unworthy  of  improvement,  and  do  not  consider  any  fiy 
survey  necessary. 
Respectfully, 

H.  W.  Ybnablb,   ' 
AiHiUmt  Engim 

M^j.  Jas,  C.  PpST, 

Corp8  of  Engineeri, 


££8. 

PRELIMINARY  EXAMINATION  OF  SALT  RIVER,  KENTUCKY. 

United  States  ENaiNEER  Office, 

Cincinnati^  January  20,  188 

General:  In  accordance  with  tbe  iustrnctions  contained  in  i 
letter  of  September  27,  1886,  I  have  to  sabmit  the  following  r^H)] 
the  preliminary  examination  of  Salt  Biver,  Kentucky. 

Salt  River  drains  an  area  of  2,765  square  miles  in  the  central  poi 
of  Kentucky.  It  rises  in  the  vicinity  of  Harrodsburgh,  and  flows  n 
and  west,  emptying  into  the  Ohio  River  25  miles  below  Louisville.  F 
its  mouth  to  the  entrance  of  the  Rolling  Fork,  a  distance  of  12  mill 
is  about  300  feet  wide.  Above  this  junction  it  is  nearly  250  feet  wid 
an  additional  distance  of  14  miles,  after  which  it  divides  into  sev 
branches  and  becomes  much  smaller.  In  this  examination  the  1( 
and  larger  portion  of  the  river  was  alone  considered.  This  poi 
flows  through  rich  alli^ial  bottoms  that  are  susceptible  of  high  cull 
tion,  and  it  is  claimed  by  the  inhabitants  that  the  lack  of  snffic 
transportation  greatly  retards  their  development.  Two  steam-boai 
present  navigate  the  river  to  Pitt's  Point,  at  the  mouth  of  Rolling  F 
transporting  freight  to  Louisville,  the  natund  market  of  this  seci 
and  make  trips  as  often  as  the  height  of  water  permits.  Thecomm 
of  this  locality,  as  near  as  could  be  ascertained,  amounted  to  $2I8,7£ 
during  the  year  ending  December  31, 1886.    (See  inclosed  statement 

From  the  information  obtained  it  is  believed  that  the  lower  poi 
f  the  river,  a  distance  of  about  26  miles,  is  worthv  of  improvement 
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least  it  is  worthy  of  an  additional  examination  and  sarvey,80  that  Con- 
gress may  be  fnlly  advised  concerning  it. 

It  is  estimated  the  cost  of  making  the  proper  survey  and  preparing 
a  prqject  for  its  improvement  will  be  $1,000. 

Very  respectfully,  your  obedient  servant, 

Jas:  0.  Post, 

Major  of  Engineers, 
Brig.  Oen.  James  0.  Duane, 

Chief  of  Engineers^  U.  8.  A, 


Ccmmet  yial  BiaUsiica  of  Salt  Biver,  Kentucky^  far  year  emding  December  31,  1886. 


Artioles. 


Applea bftirelB. 

Com boshelfl. 

Cluekena doMn. 

fifcogs head. 

Hoop-p<^ea aamber. 

Lamber B.  M.  feet. 

Logs .^ number. 

MerchandiM  <inificelJaneoiik)  .» tons. 

PnoAenicers number. 

straw  tons. 

Hay do... 

T«n-bark cords. 

Tobacco ^...hogsheads. 

Tnrkeys nomber. 

Potatoes barrels. 

Wood oords. 

VHieat  and  oats boabels. 


Total. 


Qoantiiy. 


1,250 

16,510 

1,500 

443 

260.000 

002,376 

16,000 

660 

700 

230 

850 

1,400 

33 

2,450 

600 

1,400 

8,260 


Ararage  price. 


f2.00 

.40 

2.00 

8.00 

10.00 

20.00 

8.50 

100.00 

1.60 

4.00 

14.00 

12.00 

100.00 

1.60 

2.00 

6.00 

.90 


per  barrel.... 
per  bashel ... 

per  dozen 

a  head 

per  M 

per  H 

each 

per  ton 

each 

per  ton 

per  ton 

per  cord 

per  hogshead. 

each 

per  barrel 

per  cord 

per  bashel.... 


Value. 


n. 
«. 

8, 
«. 
26, 
12, 
62, 
65. 
1, 

11. 

16, 
8, 
8, 
1. 
7, 
2, 


600.00 
204.00 
000.00 
644.00 
000.00 
047.60 
500.00 
000.00 
050.00 
920.00 
900.00 
800.00 
800.00 
676.00 
120.00 
800.00 
925.00 


218,785.50 


suevby  op  salt  biyeb,  kbntuozy. 

United  States  Enginbeu  Opfioe, 

LouwoiUe,  Ky.y  February  9, 1888. 

General  :  I  have  the  honor  to  submit  the  following  report  on  a  sar- 
vey  of  Salt  Biver,  Kentucky,  made  in  accordance  with  the  requirements 
of  section  6,  act  of  Congress  approved  August  6, 1886,  and  instructions 
from  your  office  in  letter  dated  March  16,  1887. 

The  survey  was  made  by  Mr.  W.  B.  Curtis,  assistant  engineer,  under 
the  supervision  of  ^ieut.  W.  L.  Sibert,  Corps  of  Engineers,  U.  S.  Army, 
io  October  and  ^N^ovember,  1887,  under  the  favorable  circumstance  of 
exceedingly  low  water.  The  survey  develops  a  good  navigable  depth 
of  water  in  Salt  Biver  from  its  mouth,  at  West  Point,  on  the  Ohio,  to 
Key's  Bipple,  a  distance  of  3.7  miles.  From  that  point  to  Pitt's  Point, 
a  distance  of  8.2  miles,  there  are  stretches  of  good  water,  alternating 
with  shoals,  and  in  the  upper  part  of  the  reach  shallow  water,  with 
many  obstructions  caused  by  snags  and  drift. 

The  line  of  levels  shows  that  the  river  above  Key's  Bipple  can  be 
made  navigable  by  the  construction  of  a  lock  and  dam  at  that  ripple, 
with  a  lift  of  10  feet  €ks  follows:  To  Pitt's  Point,  a  distance  of  8.2  miles, 
with  a  least  depth  of  5  feet.  From  Pitt's  Point,  3  miles  further  up  Salt 
River  and  2  miles  up  Boiling  Fork,  with  a  least  depth  of  2.5  feet. 

The  cost  of  a  lock  and  dam  and  some  work  of  removing  obstructions 
is  estimated  at  $175,000.  The  accompanying  tables  of  commercial  sta- 
tistics and  probable  amount  of  commerce  that  would  be  beii^&X/^^  >a^  >iXi^ 
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improvemeDt  would  appear  to  jastify  the  work,  which  woald  tend 
develop  a  rich  portion  of  country. 

Copies  of  the  reports  of  Lieut.  W.  L.  Sibert,  Corps  of  Eogineera,  s 
Mr.  W.  K.  Curtis,  assistant  engineer,  are  appended.  Map  of  the  snr^ 
is  sent  in  separate  p^^ckage'. 

Very  respectfully,  your  obedient  servant, 

Amos  Btiokney, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineen 


report  of  lieutbnaxt  william  l.  sibbrt,  corps  of  bnginkkbft. 

United  States  Engineer  Office, 
,  Cinoinnati,  Ohio,  Febnuuy  2,  1888. 

Sir  :  I  have  the  honor  to  snhmit  the  folio wiDg»report  of  a  enrvej  of  Salt  RItc 
Kentucky.  The  enrvey  was  made  by  W.  R.  CortiB,  assistant  engineer,  whose  i 
port  and  map  are  inclosed.  Salt  River  drains  about  2,700  square  miles.  It  rises 
Burke  County,  and  flows  in  a  northwestern  direcftion,  and  empties  into  the  Ohio 
miles  below  Louisville,  Ky.  The  stage  of  the  water  in  Salt  River  and  in  the  Oh: 
when  the  survev  was  made,  was  the  lowest  known  for  years.  From  the  map  it  w 
be  seen  that  over  6  feet  of  water  exists  from  the  month  to  Key's  Ripple,  a  distance 
3.7  miles.  After  crossing  this  ripple  there  is  good  water  fof  1.8  miles ;  the  remain^ 
of  the  river  to  Pitt's  Point  and  kbove  is  shoal  and  full  of  snags.  The  banks  i 
high.  The  river  at  this  low  stage  averages  about  160  feet  in  width.  The- total  i 
of  the  river  from  its  month  to  Pitt's  Point  is  2.7  feet.  The  fall  from  Pitfs  Paint 
Key's  Ripple  is  about  2.5  feet.  The  slope  of  the  river  from  Pitt's  Point  op,  and 
the  Rolling  Fork,  is  quite  steep.  I  had  a  line  of  levels  run  up  these  branches  to 
certain  how  far  a  dam  raising  low- water  level  10  feet  at  Key's  Ripple  would  give  I 
feet  of  water ;  Mr.  Curtis  reports  2  miles  up  Rolling  Fork  and  3  miles  ap  Salt  Riv 
and  that  an  increase  in  the  height  of  the  dam  would  extend  the  pool  a  very  short  d 
tance  on  account  of  the  steep  slope  of  the  river.  -  From  the  reports  of  both  the  exa 
ination  and  survey  of  this  river  it  appears  that  the  lower  portion  of  Salt  River  flo 
through  a  very  fertile  country,  at  present  only  partially  developed  on  account  of  t 
want  of  transportation.    Louisville,  Ky.,  is  the  natural  market  for  this  section. 

The  inclosed  commercial  statiRtics  and  the  estimated  amount  of  commerce  t] 
would  be  benefited  by  improving  the  lower  river  seems  to  justify  an  appropriation 
lt«  improvement. 

I  would  recommend  that  a  lock  and  dam  be  placed  in  the  river  near  Key's  Ripi 
as  indicated  on  the  drawing.  A  dam  raising  low-water  level  10  feet  at  Ke^'s  Rip 
would  give  over  5  feet  at  Pitt's  Point,  8.2  miles  distant,  and  2.5  feet  for  3  mi 
further  up  the  river,  and  2.5  feet  for  2  miles  up  the  Rolling  Fork  (which  empties  u 
the  Salt  at  Pitt's  Point),  making  a  pool  of  Over  13  miles.  Also  that  the  snags  a 
projecting  rock  be  moved  from  the  channel. 

It  is  estimate  that  $175,000  will  complete  the  projected  improvement  on  this  riv 
Very  respectfully,  your  obedient  servant. 

Wm.  L.  Sibert, 
Second  Lieutenamt  €f  Engnteen 

Mig.  Amos  Sticknet, 

Corpf  of  Engineers t  U.  8,  A, 


report  of  mr.  w.  r.  curtis,  assistant  engineer. 

United  States  Engineer  Ovficb, 

Frankforty  Ky,,  January  23,  188^ 

Lieutenant  :  I  have  the  honor  to  submit  the  following  report  of  a  survey  of  fi 
River,  Kentucky,  made  in  compliance  with  your  instructions. 

Salt  River  rises  in  Burke  County,  Ky.,  flows  through  Meroer,  Nelson,  and  Wasbi 
ton  counties,  and  dividing  Bullitt  and  Hardin  counties,  empties  into  the  Ohio  Ri 
at  West  Point,  about  22  miles  below  Louisville,  Ky. 

Field  work  was  commenced  in  October  and  completed  in  November,  1887.  A  tt 
sit  line  was  run  from  West  Point  to  Pitt's  Point,  11.9  miles  abov<B,  where  the  Roll 
Fork  empties  into  Salt  River,  the  distances  being  determined  by  stadia  measaremei 
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A  liDe  of  levels  was  mn  over  the  same  poiots  and  carefully  checked,  and  bench-marks 
estabiighed  at  prominent  points  along  the  lino.  These. bench-marks  and  leyels  were 
referred  to  the  zero  of  a  gange  which  was  established  on  the  center  pier  of  the  rail- 
road bridge  at  West  Point. 

The  stage  of  the  Ohio  and  Salt  rivers  at  the  time  of  the  survey  was  the  lowest 
l^oowD  for  many  years  and  corresponded  to  a  reading  of  1 .8  feet  in  this  gauge. 
Soundings  taken  at  each  station  were  referred  to  this  low- water  stago. 

From  the  month  of  Salt  River  to  the  first  shoal  of  Key's  Ripple,  :{.7  miles  above, 
tliere  is  better  water  than  in  the  Ohio,  and  any  boat  that  can  rnnou  the  Ohio  can  pass 
QpSalt  River  to  this  shoal  without  trouble,  exeept  at  West  Point,  where  the  N.N. 
^d  M.  y.  K.  R.  Co.  have  put  in  trestling  on  each  side  of  the  draw-pier,  which  iy  in  a 
1^(1  condition,  and  at  low  water  these  trestles  form  an  obstruction.  Key's  Ripple 
Shoal  is  at  the  foot  of  a  high,  rocky  blnff  and  extends  entirely  across  the  river ;  it  is 
about  120  yards  long  and  has  less  than  one-tenth  foot  fall  between  the  pools. 

Above  this  shoal  there  is  eood  water  to  Mill  Creek  Ripple,  1.8  miles  above.  From 
^ill  Greek  to  Pitt's  Points  tne  river  is  very  shoal  and  full  of  snags  and  drift,  the  last 
mile  beif  g  impassable. 

The  banks  of  the  river  average  from  20  to  30  feet  in  height  and  the  bottom   lands 

^fo  aaid  to  be  very  rich,  being  subject  to  overflow  b^  backwater  from  the  Ohio  River 

and  its  own  extensive  water-died.    The  bed  of  the  river  is  composed  of  a  very  fena- 

<^<ou8  and  soft  black  mud,  except  at  the  points  where  the  bluffs  approach  the  bSuks. 

The  slppe  of  the  river  is  less  than  five-tenths  foot  in  the  first  9  miles,  and  there  is 

J^^  little  current  over  the  shoals;  the  total  fall  from  Pitt's  Point  to  the  mouth  is 

p.^^t.    (A  survey  made  by  the  State  some  years  ago  gave  this  fall  3  feet.)    Above 

ntt's  Poiot  the  slope  is  greater,  but  less  on  Salt  River  than  on  the  Rolling  Fork. 

,^  lock  and  dam  placed  at  the  foot  of  Key's  Ripple,  raising  the  low- water  level  of 

*'i<^  pool  above  10  feet,  would  give  5  feet  of  water  up  to  Pitt's  Point  and  2.5  feet  for 

^  ^iles  np  the  Rolling  Fork,  and  3  miles  up  Salt  River  above  Pitt's  Point,  making  a 

P^[pfi3  miles  in  length. 

1^  Tbia  river  is  subject  to  high  freshets  and  the  backwater  from  fre^ets  in  tbe  Ohio 

^'^er.    On  February  18,  1883,  the  water  covered  the  business  portion  of  Pitt's  Point, 

^^bing  a  height  of  73.6  feet.    The  freshet  of  1884  was  eight-tenths  higher,  or  74.4 

^^*     At  this  time  the  Ohio  River  at  West  Point  was  up  to  74.5  feet.. 

|i  ^  iiiap  of  Salt  River  from  Pitt's  Point  to  the  mouth  at  West  Point,  with  profile  of 

th^  '^^-water  slope  level  of  proposed  pool  and  approximate  bed  of  river,  accompanies 

i?  »'«port. 

^^^pectfully  submitted. 


^*«Qt.  W.  L.  SiBERT, 

Cifrps  of  Engineers,  U,  8,  A, 


W.  R.  Curtis, 
AsHsiant  Engineer. 


'^■<*aJto 


avMunt  of  commerce  to  he  benefited  by  the  improvement  of  Salt  River,  Kentucky » 


Articles. 


'^  ■> tone. 

__  ' do... 

C2^^  (baled) do... 

O^l^  bnehela. 

^^S?  (ahened) do... 

^^JS«it do... 

J*^fS^l«« barrela. 

^Joee do... 

'^^jHer,  B.M , feet. 

^^^^|*J*^ cords. 

J^^TTrP-poles number. 

}§t^birk cords. 

5^^3S^ 1»«^ 

^SS^ do... 

^Sr^J^p do... 

^^l^^^^eys number. 

^^^Vens dosen. 


Quantity. 


2,500 

300 

200 

100,000 

50,000 

20.000 

8,000 

1.000 

1,000,000 

20,000 

300,000 

5.000 

10,000 

500 

3,000 

5,000 

3,000 

$14.00  per  ton . . . 

4.00  per  ton... 

20.00 per  too... 

.40  per  bnsliel 

.32  perbnabel 

.90  perbunbel 

2  00  per  barrel 

2.00  per  barrel 

20.00  per  M 

5.00  per  cord.. 

10.00  per  M 

12.00  per  cord . . 

8.00  per  head  . 

40.00  per  head  . 

8.50  per  bead  . 

1.50  each 

2.00  per  dozen . 


Value 


$35, 000. 00 

1,  200.  00 
4,000.00 

40,  000. 0« 
16, 000.  00 
18,000.00 
16.  000. 00 

2,  000. 00 
20,  000.  00 

100,  OOO.  00 

3,  000  00 
60,  000.  00 
80,  000.  00 
20.  000.  00 
10,  500.  00 

7,  500. 00 
6,  OOJ.  00 

439,  200. 00 


^^.p  .*.'--,-  rx 
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IMPROVEMENT  OF  THE  HARBOR  AT  DULUTH,  MINNESOTA,  AND  AT  SU- 
PERIOR BAY  AND  ST.  LOUIS  BAY,  WISCONSIN— IMPROVEMENT  OP  THE 
HARBORS  AT  GRAND  MARAIS  AND  AGATE  BAY,  MINNESOTA. 


REPORT  OF  CAPTAIN  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  18e8,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


^PCPROYEMENTS. 


l'  Harbor  at  Dolnth,  Minnesota. 
^  wbor  at  Snperior  Bay  and  St  Louis 
"^y,  WlBConsin. 


3.  Harbor  at  Agate  Bay,  Minnesota. 

4.  Harbor  at  Grand  Marais,  Minnesota. 


United  States  Engineer  Office, 

Duluthj  Minn.j  June  30,  1888. 

^^Keral:  I  have  the  honor  to  transmit  herewith  annaal  reports  apoa 
iJ^^  of  river  and  harbor  improvement  at  present  in  ray  charge,  for  the 
^^  year  ending  Jane  30, 1888. 

7ery  reepectfolly,  your  obedient  servant, 

James  B.  Quinn, 
Captain  of  Engineers. 


ajh. 


e  GmsF  OF  Enginebrs,  U.  B.  A. 


•      FF  I. 

mPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA. 

jj^*^©  location  of  Dnlnth  Harbor  is  exceedingly  favorable  for  its  econom- 
^^  iDaintenance,  and  also  for  the  ease  with  which  vessels  can  enter  it 

^^r  all  conditions  of  weather. 
,^;J'lfe  anchorage  area  is  generally  free  of  ice  sometime  before  the  ice 
r^^side  will  permit  vessel  to  approach  the  head  of  the  lake,  and  the 
^ks  are  therefore  in  complete  readiness  for  the  accommodation  of 
^^merce  npon  the  opening  of  navigation.  As  a  general  rnle  I  believe 
l^^t  vessel  can  make  Dnlnth  Harbor  whenever  the  entrance  to  the  lake 
^  possible,  and  nsnaUy  the  harbor  and  lake  outside  are  not  frozen  over 
^  the  winter  nntil  sometime  after  the  Sanlt  Canal  is  closed. 

1803 
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Previous  to  the  construction  of  the  Dnluth  Canal  a  good  dealof  moi 
was  expended  in  the  efforts  to  create  a  U3rbor  in  the  lake  east  of  H 
nesota  Point,  but  before  the  breakwater  could  be  completed  or  prop^ 
secured  an  extraordinarily  severe  storm  destroyed  the  work.  The  ca 
between  Lake  Superior  and  Superior  Bay  had  been  partially  comple 
by  the  citizens  of  Duluth  at  the  time  of  the  severe  storm,  and  it  a 
received  considerable  damage.  The  citizens  of  Duluth,  not  feeling  a 
to  repair  the  damage  to  the  canal,  requested  the  United  States  to 
sunie  control,  since  which  time  the  Government  has  made  such  t.em 
rary  repairs  as  from  time  to  time  became  necessary,  but  no  compreh 
sive  plan  of  improvement  has  been  advocated,  for  the  principal  reai 
that  the  title  to  the  canal  was  never  legally  transferred  to  the  ITnii 
States. 

The  chamber  of  commerce,  which  is  composed  of  the  principal  be 
ness  men  of  the  city,  recognized  the  importance  of  the  United  Sta 
having  undisputed  possession  of  this  canal,  and  proceeded  to  ma 
suitable  disposition  to  secure  this  object.  The  titles  to  the  land  covei 
by  the  canal  were  secured,  not  however  in  some  cases  without  cons 
erable  personal  outlay  on  the  part  of  some  loyal  citizens,  and  a  dc 
was  finally  perfected  in  which  this  valuable  property  is  presented 
the  United  States  by  the  city  of  Duluth.  This  deed  is  dated  Janni 
9,  1888. 

Owing  to  lack  of  funds  the  necessary  survey  and  elaboration  of  p 
ject  for  its  permanent  improvement  have  not  been  completed. 

When  the  Duluth  Canal  was  commenced  few  of  the  lake  ports  h 
depths  of  over  12  feet,  and  14  feet  depth  was  adopted  for  the  canal 
being  as  great  as  would  probably  be  required.  Since  then  the  dran^ 
of  lake  vessels  has  reached  16  feet,  and  in  a  short  time  will  be  increas 
to  20  feet.  The  piers,  which  were  originally  intended  for  but  14  ft 
depth  of  water  in  the  channel  between  them,  and  withal  of  not  v( 
substantial  construction,  have  been  obliged  to  serve  for  a  16-foot  chi 
uel.  I  think  it  needs  no  argument  to  establish  the  fact  that,  with( 
seriously  obstructing  the  channel  with  riprapping  or  other  protect! 
of  a  make-shift  character,  these  piers  can  hardly  be  made  to  answerl 
a  channel  with  sufficient  depth  to  admit  boats  of  20  feet  draught.  Ji 
what  the  cost  of  reconstructing  and  extending  these  piers  will  b€ 
purely  a  matter  of  conjecture  until  the  completion  of  the  plans,  et 
but  it  will  not  be  far  from  $500,000,  part  of  which  is  chargeable  to  t 
removal  of  present  pitTS.  This  seems  like  a  large  sum,  but  since 
expenditure  would  extend  over  a  number  of  years  it  would  bear  bu 
small  ratio  to  the  value  of  the  benefits  which  would  result  to  the  oo 
raerce  which  would  enter  the  Duluth  haibor  during  the  time  the  i 
provement  was  in  progress,  to  say  nothing  whatever  of  the  snbseqm 
benefits  while  the  works  endured. 

To  maintain  the  present  piers  in  fairly  serviceable  condition  until 
project  for  their  replacement  is  perfected  will  require  an  average  anni 
outlay  of  $10,000.  The  cribs  and  superstructure  are  in  a  rather  decre 
state  and  are  liable  in  consequence  to  extensive  damage  by  a  sevi 
storm. 

The  submerged  crib  at  the  outer  end  of  the  south  pier,  which  \« 
put  in  last  season,  has  stood  very  well.  The  upper  course  and  the  de< 
ing  have  been  knocked  off  by  log  rafts  and  the  ice,  but  its  efficiency 
slightly,  if  at  all,  impaired.  The  240  feet  of  the  inner  end  of  the  nor 
pier  is,  as  the  result  of  the  repairs  of  last  season,  practically  new, 
is  simply  a  temporary  structure  of  wood. 
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THE   HABBOB  BASIN 

been  increased  in  size,  both  by  Government  and  private  dredging, 
nntil  it  contains  about  126  acres.  Ultimately  this  will  have  to  be  deep- 
ened to  20  feet.  For  general  purposes  the  area  dredged  by  the  United 
States  is  sufficient  for  preseut  needs. 

it  is  important,  however,  that  channels  be  dredged  connecting  this 
area  with  other  areas  controlled  by  the  United  States,  and  of  these 
needed  channels  the  one  east  of  Bice's  Point  is  of  chief  importance. 
This  channel  was  alluded  to  In  my  last  annual  jreport.  It  will  cost  to 
complete  it  1119,552,  as  previously  estimated. 

Several  important  private  interests  are  held  in  abeyance,  pending 
its  completion,  and  its  early  completion  is  anxiously  awaited  by  the 
vessel-owners  who  have  business  at  the  docks  in  West  Superior  or  St. 
liOuisBay. 

NOBTH  SHOBE  CHANNEL,  ST.  LOUIS  BAT. 

The  occupation  of  the  greater  part  of  the  dockage  area  bordering  the 
liarbor  of  Dnluth  for  miscellaneous  commercial  purposes  compelled 
those  manufacturing  enterprises  requiring  dock  facilities  to  locate  on 
the  north  shore  of  St.  l*ouis  Bay  and  at  Grassy  Point.  At  Grassy 
^oint  there  is  now  a  steam  forge  in  successful  of deration,  and  the  prep- 
^J^tion  of  the  site  for  a  large  steel  blast-furnace  is  nearly  completed. 
Other  manufacturing  enterprises  are  expected  to  locate  here  soon. 

If  this  improvement  is  possible,  with  the  shallow  channel  at  present 
existing  between  Grassy  Point  and  the  lake,  it  is  difficult  to  predict 
^'hat  the  magnitude  of  the  manufacturing  interests  of  this  locality  will 
!^  when  a  suitable  channel  is  completed  along  the  north  shore  of  St. 
I^uis  Bay.  This  channel  was  recommended  as  being  worthy  of  im- 
l*«t)vemeut  by  the  United  States  in  my  last  annual  report. 

A  200-foot  channel  was  estimated  to  cost  $163,000.    A  (channel  100 

^<^t  wide  could  be  most  economically  excavated  in  one  year.    This 

^oold  cost  $82,000.    Such  a  channel  would  be  rather  narrow,  but  would 

^Uswer  for  a  year  or  so,  until  it  could  be  enlarged.    This  channel  is  in- 

^uded  to  be  but  16  feet  deep,  or  to  have  the  same  depth  as  the  dredged 

^^^asand  channels  hitherto  completed  by  the  United  States.    It  is 

'^ithin  the  range  of  possibilities  that  this  channel  and  all  the  other 

^^ffdged  areas  will  have  to  be  deepened  to  20  or  possibly  22  feet.    No 

^^timate  is  made,  however,  to  cover  this  expected  deepening.    It  will 

*^^^  considered  later. 

Jt  would  contribute  very  much  to  the  safety  of  vessels  and  preserva- 

^<:in  of  the  dre<lged  channels  if  some  system  of  range  beacons,  or  other 

f^^rmanent  means  of  marking  the  channels,  was  adopted.    The  buoys 

{^^^Dted  last  season  have  nearly  all  been  carried  off  by  the  ico  or  log 

^8.    At  least  $500  will  be  needed  to  establish  these  beacons  in  Duluth 

»H)or  the  ensuing  year. 

^Vork  during  the  fiscal  year  just  closed  was  as  follows:  Williams, 
I>ham  &  Co.  continued  dredging  from  July  1  to  September  17,  ill- 
usive, under  contract  dated  April  16, 1887.  The  dredging  consisted 
1^  enlarging  the  harbor  basin  to  the  southward.  The  amount  of  mate- 
^■^i  excavated  was  159,940.35  cubic  yards. 

-^.  ^'harles  8.  Barker  completed  g^eral  repairs  to  the  north  and  south 
^JJ5^^of  canal  September  21,  under  contract  of  April  19,  1887,  the  con- 
^^^t  price  being  $7,800.  Eepairs  to  the  outer  end  of  south  pier,  under 
^tract  of  June  24,  were  completed  September  15^  at  a  cost  of  $2,950. 


s 

^ 
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CONDITION  OP  THE  IMPROVEMENT. 

The  piers  are  in  fair  condition,  but  the  superstructure  and  perhaj 
the  entire  work  will  eventually  require  to  be  replaced  with  more  durah 
material.  The  following  are  ruling  depths  in  the  portions  of  the  harb( 
dredged  by  the  United  States : 

In  canal - 

Id  the  inner  basin  or  harbor 

In  Blast  Furnace  Channel  to  a  point  opposite  Elevtftor  £ 

From  point  opposito  Elevator  E,  throogh  dredged  chanoel  along  east  side  of  Rice's 
Point  to  the  St.  Loais  River 

The  areas  and  channels  above  mentioned  (canal  and  anchorage  ac 
excepted)  require  wideuing. 

The  dredged  area  of  harbor  basin  comprises  about  104  acres,  ez(^ 
sive  of  private  dredging,  and  has  a  minimum  depth  of  16  feet. 

B^m^  of  recommwdatumB, 

For  maintenance  of  canal  piers $10.. 

For  channel  on  east  side  of  Rice's  Point il9» 

For  channel  100  feet  wide  on  north  shore  of  St.  Lonls  Bay 82, 

For  beacons  for  marking  channels 

Total ^ 212. 

This  work  is   in  the  collection  district  of  Dnlnth,  Minn.    Duluth,  Minn.,  is 
nearest  port  of  entry.   The  nearest  light-house  is  situated  on  the  south  pier  of  Dot  i 
Canal,  Minn. 

ABSTRACT  OF  APPROPRIATIONS  FOB  IMPROVING  HARBOR  AT  DULUTH,   MIKNBSO^ 

By  act  of  Congress  approved  March  3,  1871 |60,00O 

By  act  of  Congress  approved  June  10,  1872 50,000 

AUottM  from  act  approved  March  3,  1873 36,049 

By  act  of  Congress  approved  June  23,  1874 10,000 

By  act  of  Congress  approved  March  3,1875 35,00O 

By  act  of  Congress  approved  August  14,1876 15,000 

By  act  of  Congress  approved  June  18,1878 30,000 

By  act  of  Congress  approved  March  3,1879 25,00O 

By  act  of  Congress  approved  June  14,1880 25^000 

By  act  of  Congress  approved  March  3, 1881 40,  OOP 

By  act  of  Congress  paired  August  2, 1882 45,000 

By  act  of  Congress  approved  July  5, 1884 45,00O 

By  act  of  Congress  approved  August  5,  1886 56,250 

Total 472,29^ 

The  following  statement  shows  the  manner  in  which  the  approps 
tions  have  been  expended.  The  amonnt  expended  under  the  differi 
classes  of  work  includes  the  cost  of  soundings^  superintendence,  bni 
ing,  and  contingencies : 


Class  of  work. 


Breakwater 

Canal  piers,  etc 

DredguiK 

Beeervea  by  Chief  of  Engineers 

Total 


To  Judo  30, 
1888. 


$iid,ooaoo 

76,067.86 

281,30«.30 

227. 90 


468,600.06 


Prior  to 
present  pro- 
ject. 


$110,000.00 

45,698.33 

114.053.48 


270.651.81 


Uodei 

5)njsent|) 
ecttoJi 
80,1888 


131.  M 
166.351 

2? 


197, 8« 


^Adopted  in  188L 
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Eetimate  for  carrying  oat  present  project,  adopted  in  1881 $212, 988. 36 

Increased  cost,  for  reasons  stated  in  annual  report  of  M%j.  Charles  J. 
AUenforl884 92,435.64 

Total 305,424.00 

imoant  appropriated  nnder  present  project 186,250.00 

Balance  required  for  present  project 119,174.00 

Additional  amount  required  tor  new  work 285,352.00 

ToUl required  for  extended  project 404,526.00 

AmoQDt  required  annually  for  preserving  and  maintaining 10, 000. 00 

Money  statement 

Joly  1,1887,  amount  ayailable •|42,415.06 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatsUnding  July  1, 1887 38.615.92 

Jaly  1, 1888,  balance  available 3,799.14 

AnKHmtapproprilktedby  act  of  August  11, 1888 80,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 a3,799. 14 

f  AmoQQt  (estimated)  required  for  completion  of  existing  project 324, 526. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  212, 052. 00 
I  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   barbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

ArriwaU'and  clearances  of  veeBeUfor  1886  and  1887. 


M87 


laereaae. 


Vessels. 


2,475 
2,021 


454 


Tonnage. 


2,021,789 
1,589,068 


452, 721 


Average 
tonna);e. 


812 
776 


M 


^^paraHve  statement  of  arrivals  and  clearances  of  vessels  at  Duluihfor  eleven  years. 


i'^ 


Tears. 


Arrivals. 


329 
406 
502 
584 
666 
633 


Clear' 
snoes. 


328 
343 
497 
524 
660 
832 


ToUl. 


657 
749 
999 

1,048 
1,826 
1,665 


Years. 


1883. 
1884. 
1885. 
1886. 


Arrivals. 

Clear- 

anceg. 

796 

779 

888 

003 

898 

899 

1,026 

995 

1,237 

1,238 

Total. 


1,  .')75 
1,791 
1.797 
2, 021 
2, 475 


Value  of  exiportsfrom  Duluth, 


.  $3,888,138 
.1    2,419,847 


1, 468, 278 


^  *  The  outstanding  liabilities  of  July  1, 1887,  were  reported  as  $1,107.58  in  last  An- 
^^  Report ;  the  amount  should  have  Wn  $1,103.44. 
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The  **  in  transil"  trade. 


Valae  of 
merclumdiae. 


Duties. 


1887, 
1886. 
1885. 


$82,415 
M.5«Q 
96,385 


$52,203. 
52.576. 
46,971.1 


Merohandiso  entered  for  wftrehoosinjc,  1887 $11,317. 

Duty  on  same ...i^ 3,784. 

Value  of  free  Roods { 128,658. 

Dutiable  goods .' 20,357. 

Duties  coUected 5,386. 

Bece^U  of  flour  for  shipment  eastward. 


Cota  reoeipU  in  1887. 


AtDalnth i^. 

At  West  Superior ^. 


Total 

Keceipis  in  1886 

Inoreaae.. 


Grain  shipments  hy  lahe. 


Yean. 


1887 
1886 


Increase. 
Decrease 


Wheat 


ButheU. 
19,518,586 
17,668,261 


1,850,335 


Com. 


BusheU. 
132,553 
121, 871 


10,682 


Oats. 


BwheU. 

31,305 

500 


30,865 


Barley. 


ButheU. 
19.273 
21,407 


2.134 


The  storage  capacity  of  Daluth  elevators  is  19,550,000  bushels. 
The  following  table  gives  the  receipts  and  shipments  of  wheat 
seveiiteen  years  at  Daluth : 


for 


Years. 


Receipts.    Shipm 


ienU. 


Year  ending  December  31— 

1887 

1886 

It85 

1884 

Yeivr  endiufi;  August  31 — 

188J 

1H82 

1881 

1880  

1879 

1878 

1877 

1876 

1875 

1874 

1873 

1872 

1871 


BwheU. 
17, 136. 275 
22, 532, 574 
14, 869,  675 
13,722,930 

4, 707, 803 

3,206,242 

3, 332, 176 

1,347,679 

1,524,065 

1,803,090 

460,  fm 

1,451,100 

1, 137,  721 

2,  407, 476 

1,981,453 

931.  611 

556,783 
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Opmrimg  amd  ehiimg  of  «aH|r«li<Hi. 


UN 


CSotiBg. 


N'oT0Bib6r  29. 
Deoember  14. 
December  2& 


^OTx.— The  dates  of  opeoiug  andolosingof  narlgation  by  yean,  1865-^84,  are  giyen 
^  ADDQal  Beport  of  the  Chief  of  Engineers  for  18^. 


F  F  2. 

^^QTOVEMENT   op  harbor  at  superior   bay  and  ST.    LOUIS  BAY, 

WISCONSIN. 

3?he  piers  of  the  natural  entry  to  Superior  Bay  now  aggregate  5,650 
^^  in  length. 

They  have  received  bnt  little  attention  in  the  way  of  repairs  for 
^veral  years,  and  are  in  a  more  or  less  decrepit  condition,  and  conse- 
quently liable  to  extensive  damages  by  the  first  severe  storm;  the 
^ODey  allotted  for  their  repairs  is  inadequate  for  other  nse  than  a  reserve 
^nd  to  repair  snch  damages  as  may  result  from  storms,  and  the  needed 
S^neral  repairs  are  perforce  postponed  until  sufficient  funds  can  be 
^^cnred  to  carry  the  work  to  a  successful  conclusion  when  undertaken. 
*A^  appropriation  of  at  least  $25,000  is  required  to  meet  the  necessities 
^^  this  work  for  the  ensuing  year. 

At  present  the  chaiipel  of  the  entry  and  the  bay  is  of  sufficient  depth 
^  accommodate  the  vessels  visiting  this  port,  but  the  channel  is  rather 
^^rrow  and  tortuous,  and  at  the  present  moment  two  large  vessels  are 
^^round  in  consequence  of  getting  out  of  the  channel.  A  good  deal  of 
^]^ging  is  needed  to  strengthen  this  channel;  and  furthermore  it  should 
^  permanently  marked  by  beacons  of  sufficient  stability  to  withstand 
^e  ice  and  collision  of  rafts.  The  dredging  will  cost  $20,000,  and  the 
l^QaooDS  about  $500. 

The  Nemadji,  River  flows  into  Superior  Bay  very  near  the  inner  ex- 

•*^&mity  of  the  entry  piers.    A  large  portion  of  the  detritus  is  de|>o8ited 

^Ver  the  area  dredged  out  in  front  of  Quebec  Dock  and  in  the  main  ship- 

^^i^inel.    At  present  the  Nema(^i  ^s  at  its  flood  stage,  and  it  is  impos- 

^ble  to  say  just  what  the  extent  of  the  dei>osits  due  to  it  will  be.    It  is 

^^ite  likely  that  some  dredging  will  be  necessary  to  keep  the  main  ship- 

^b^nnel  in  passable  condition  as  soon  as  the  high  water  subsides ;  also 

}^  open  the  channel  through  the  bar  that  will  format  the  river's  mouth. 

^j^YJ^is  will  probably  cost  not  less  than  $5,000.    In  view  of  the  fact  that 

^^ia  possible  annual  interruption  to  the  navigation  of  the  main  ship- 

^^Bnnel  on  account  of  the  location  of  the  mouth  of  the  Nemadji  River  is 

increasing,  since  the  floods  of  the  river  carry  more  and  more  sediment 

^^  reason  of  the  clearing  off  of  the  timber  lining  its  banks,  it  seems 

^^^  prudence  requires  the  early  deflection  of  this  river  so  that  it  will 

^V*w  into  AUouezBay  and  be  allowed  to  deposit  its  bar-building  mate- 

^^1  where  it  will  cause  no  damage  to  important  navigable  channels. 

f^  the  absence  of  a  special  survey  to  determine  the  cost  of  this  change 

^  the  month  of  the  Nenuu^i,  I  am  unable  to  give  any  estimates  of  cost. 

L     \  think  a  suitable  survey  to  determine  this  information  might  be  made 

^    ^  not  to  exceed  $500. 

^  KNO  88 114 
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CHANNEL  ALONG  WISCONSIN  BOOK-LINE,  ST.  LOUIS  BAY. 

The  completion  of  the  chaunel  along  the  Wisconsin  Dock -line, 
Loais  Bay,  will  cost  $112,156.    This  amount  conld  be  advantageon 
expended  in  one  year. 

Work  daring  the  fiscal  year  jast  closed  has  been  as  follows :  Dre^ 
ing  was  continued  by  Charles  S.  Barker,  under  contract  dated  Decc 
ber  21, 1886,  from  July  1  to  August  19,  inclusive,  the  following  amoi 
of  material  having  been  removed,  viz : 

Cable  yi 
Dredging  in  St.  Loois  Bay,  along  the  dook-line  on  the  Wisconsin  shorei 

between  Connor's  Point  and  Grassy  Point 12, 

Deepening  and  enlarging  channels  in  Superior  Bay  and  Harbor,  including  the 

mouth  of  the  Nemadji  River ;     19, 

Total 32, 

CONDITION  OF  THB  IMPBOYEMENT. 

The  entry  piers  are  in  fair  condition,  but  need  extensive  repairs,  p 
ticularly  the  superstructure,  to  render  them  secure.  The  beach  ^ 
tection  is  still  intact 

The  ruling  depths  in  the  channels  dredged  by  the  United  States  an 

1 

From  Connor's  Point  to  th^  entry. 

From  Northern  Pacific  Bailroad  Dock  to  the  entry 

In  front  of  Quebec  Dock : 

Throughout  the  entry  between  piers 

B49um4  of  recommendaHwM. 

For  general  repairs  to  the  entry  piers |25, 

For  straighten  i  ng  and  widening  channel  in  Superior  Bay ....!.... 20, 

For  beacons  for  marking  channel , 

For  dredging  at  mouth  of  the  Nemadji  Bi ver  and  vicinity 5, 

For  survey  to  determine  cost  of  deflecting  channel  of  Nemadji  Biver 

For  completion  of  channel  along  Wisconsin  dock  line,  St.  Louis  Bay 112« 


^ 


Total : 1(53 

Superior,  West  Superior,  and  Connor's  Point  are  in  the  coUection  district  of  S« 
rior,  Wis. ;  Marquette,  Mich.,  being  the  port  of  entry.  The  nearest  light-houf 
situated  ou  the  entry  piers  at  Superior,  Wis. 

"> 
Abstract  of  appropriations  for  improving  harbor  at  Superior  Bay  and  St.  Louis  Bay,  I 

cousin. 

By  act  of  Congress  approved  March  3, 1867 $63,00 

By  act  of  Congress  approved  April  10,  1869 45,00 

By  act  of  Congress  approve<l  July  7, 1870 40,00 

By  act  of  Congress  approved  March  3, 1871 60,  OO 

By  act  of  Congress  approved  June  10, 1872 50,00 

Allotted  from  act  approved  March  3,  1873 63,95 

Allotted  from  appropriation  for  *'  repairsof  harbors  on  northern  lakes". ..  5, 4^^ 

By  act  of  Congress  approved  August  14,  1876 ^ 3,0O 

By  act  of  Congress  approved  June  18, 1878 3,00 

By  act  of  Congress  approved  March  3,  1879 *...  5,00 

By  act  of  Congress  approved  June  14,  1880 5,00 

By  act  of  Congress  approved  March  3,  1881 10, 00< 

By  act  of  Congress  passed  August  2,  1882 40,00< 

By  act  of  Congress  approved  July  5,1884 ^   45,00C 

By  act  of  Congress  approved  August  5,  1886 /. 22,500 

460, 88a 
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BxpendUwre$, 

Amodnt  expended  ander  original  project,  adopted  In  1867 |258, 000. 00 

Amonnt  expended  under  project  recommended  by  Board  of  Engineers  in 

1873 : 77,513.26 

Amount  expended  nnder  present  project  to  June  30,  1888 115, 095. 91 

Resenred  by  Chief  of  Engineers 4.30 

Total: 450,613.47 

EtHmatei, 

Estimate  for  carrying  oat  present  project,  adopted  in  1881 312, 080. 00 

Act  of  Jaly  5, 1884,  added  improyement  of  the  St.  Louis  River  Channel 
within  the  bay  of  Superior,  tbo  Mtimated  cost  of  which  was  (see  annual 
report  of  M^.  Charles  J.  Allen  for  1685) 3:^,  000. 00 

EBtimated  cost  of  present  project 345.080.00 

Appropriated  under  present  project 117,500.00 

Balance  required  for  present  project 227,580.00 

Additional  amonnt  required  for  new  work  (see  Annual  Report  for  1887)..  114, 156. 00 

Total  required  for  extended  project 341,736. 00 

ThefollowiDg  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  different 
classes  of  work  includes  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies : 

Kepaiw  aod  beach  protection 113,233.00 

Constraction  and  repairs  to  piers 318, 173. 53 

gwdging 119,202.64 

«8erved  by  Chief  of  Engineers 4.:i0 

Total 450,613.47 

^imated  amount  required  annually  for  preserying  and  maintaining 10, 000. 00 

-  Money  statement 

\^S  1, 1887,  amount  ayailable •$18,768. 11 

^^^7 1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oat8Unding  July  1,  1887 8,497.78 

^^y  1, 1888,  balance  available 10.270.33 

^oanfcappropriatedbyactof  Augustll,  1888 50,000.00 

^ooDt  available  for  fiscal  year  ending  June  30,  1889 60, 270. 33 

I  Amount  (estimated)  required  for  completion  of  existing  project 291, 736.  00 
^onnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    63, 150. 00 
^^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivah  and  clearances  of  veeaela  for  1887. 


DMcrlption. 


ToUl 


Tonnap^o. 


300.414 
110,424 

410,838 


*The  amount  expended  in  previous  fiscal  year,  with  liabilities  added,  should  have 
wen  $7,081,  instead  of  $6,774.53. 


J^ipiMHU  offrdght  (y  lake 


OOBHMditiM.                                    1 

J 

Wheat ---    J 

Total . 

\ 

1 

ComparaHiH  MtatemmU  of  raoeiptt  and  9km 

1887. 
1886. 


Taliie. 


64,725^514 
8, 263,246 


1885. 

1884. 


0)mparaHve  ttaUment  of  arrivaUand  clearance 


1887 
1886 
1885 


YeMeU. 

• 

ToBxiAge. 

462 
816 
200 

410,838 
271,100 
188,768 

1884 
1883 


FF  3. 

IMPROVEMENT  OF  HARBOR  AT  AGAT 

Agate  Bay  is  a  small  indentation  of  the  no 
and  in  an  unimproved  state  oonld  afford  h\ 
during  storms.  Nevertheless,  the  little  shelt 
to  cause  its  selection  as  a  place  of  shipment 
the  Yermilliou  range,  and  a  railroad  has  be 

harbor  and  Towpr  fo  fK^  ^— «* *ja.^«i.:.^«^ 
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lug.  The  beneficial  effect  of  the  portion  already  bailt  is  quite  apparent, 
and  the  completioo  of  this  pier  will  nndonbtedly  be  of  very  great  benefit 
to  commerce,  aside  from  the  local  necessities  of  the  place,  since  it  will 
proTide  a  much-needed  harbor  of  refhge  east  of  Dulnth  for  vessels 
caught  in  storms  which  wonld  render  the  entrance  to  Dulnth  Harbor 
riaky. 

It  is  hardly  possible  that  the  piers  can  be  built,  under  the  most  flavor- 
able  circumstances,  in  time  to  prevent  more  or  less  inconvenience  to 
local  commercial  interests  if  the  increase  in  the  amounts  of  ore  shipped 
and  merchimdise  received  continuea  as  heretofore  at  >thiB  place. 

This  work  is  in  the  coUection  distriot  of  Dalath,  Minn.  Dalath,  Minn.,  is  the  near- 
est port  of  entry.  The  nearest  light-honee  U  sitnated  on  the  sonth  pier  of  Dnluth 
Cioal,  Minoeeota. 

Abttraei  of  appro]fHatUm$  far  improving  karhor  at  Agate  Bay,  Minnesota, 
Bj  let  of  Congress  approyedAngnst  5, 1886 $22,500.00 

£rp«iuNliiret. 

^iDOiiitl  expended  nnder  approyed  project  to  June  30,  1888 |20, 588. 34 

S«Mr?ed  by  Chief  of  Eogineert 94.60 

B^ee  available  July  f,  1888 1,817.06 

22,500.00 

I^jmfttod  amount  required  to  complete  the  improyement |221 ,  708. 00 

'^mated  amount  required  annually  for  preserying  and  maintaining, 
^Qon improyement  is  completed 2,000,00 

Money  $tatemen4. 

J"}y  1, 1887,  amount  ayaUable •J2l,521. 47 

'y  1, 1688,  amount  ezMnded  during  fiscal  year,  exclusive  of  liabilities 
^«t8tanding  July  1, 1887 19,704. 41 

i^y  1, 1888,  balance avaiUble 1,817.06 

^^<>nnt  appropriated  by  act  of  August  11, 1888 15, 000. 00 

'^^'int  available  for  fiscal  year  ending  June  30, 1889 16, 817. 06 

f  ^^OQnt  (estimated)  required  for  completion  of  existing  project 206, 708. 00 

S^onntthatcanbeprofitabl^expendedinfiscalyearendingJuneSO,  1890    77, 500. 00 
^bmited  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1867. 


ooMMBRCiAi.  Caustics  or  two  harbors,  aqatb  rat,  Minnesota. 

Numher  of  vesMlt  arriving  and  departing. 


Tonnage. 


295,800 
460,000 
097,500 


^J^/mtetioding  liabilities  July  1, 1887.  were  reported  m  $120  in  last  annnal  report;  the  amount 

fY*"  ^^0  been  $125.25. 
|J,^|{*(Idition  to  theee  were  nnmerons  north  shore  and  other  boats,  and  daily  boats  between  Dnlnth 
^''  Two  Harbors,  not  inclnded  in  this  statement. 
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Rec&pts  and  shipments. 

1885. 

1886L 

18S 

Or©  (ihii>i>ed...... ...................................................... 

Tong, 
22S,484 
10,895 

304^396 
21,ft54 

Mt4C9llAn60QS  ''rviffht Tw^lveA  Mid  tthlppfid.... ,........«-.,.-...tx--.... 

c 

Total , 

238.379 

328.350 

40C 

EsHhiated  value  of  freight  received  and  shipped,  exclusive  of  ore. 


1885 
1886 

18!J7 


$497, 

773, 

96, 


F  F4. 

IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

This  harbor  has  a  location  which  renders  it  particularly  important 
a  harbor  of  refuge,  and  its  imi)ortance  in  this  respect  is  increasing  y( 
by  year  as  the  commerce  which  passes  by  it  grows  and  comes  nea 
to  it  on  the  route  to  Dnluth,  110  miles  to  the  westward.  It  bids  f 
to  become  an  important  shipping  point  shortly,  as  arrangements  i 
already  about  perfected  which  have  for  their  object  the  erection  of  • 
tensive  ore  docks  at  this  place,  and  the  constrnction  of  a  short  line 
railroad  to  the  extensive  deposits  of  iron  ore  and  other  minerals  bu 
short  distance  inland. 

The  focusing  of  so  much  business  at  this  place,  as  is  exceedin^ 
probable  within  a  very  short  time,  will  requires  very  considerable 
tension  of  the  harbor  improvements  at  present  in  progress.    It  wiU 
necessary  to  dredge  out  the  entire  area  of  the  harbor  within  the  5-f 
curve,  and  to  lengthen  the  breakwater  pier  about  350  feet. 

At  ruling  prices  this  will  necessitate  an  expenditure  of  $165,476, 
eluding  contingencies,  if  the  work  is  completed  in  one  year ;  bat  if  so 
appropriations  only  are  received  from  year  to  year  this  estimate  will 
too  small  by  reason  of  the  extra  expense  incurred  through  anavoida 
damages  to  work  in  progress,  and  transportation  of  plant  to  and 
from  year  to  year. 

During  the  past  season  operations  were  confined  to  dredging,  and 
area  suitiible  for  the  anchorage  of  vessels  of  not  over  16  feet  draaght 
been  increased  to  11  acres.    The  pier  is  in  good  condition  and  will 
quire  scarcely  any  repairs. 

For  more  detailed  description  of  this  harbor  attention  is  invited 
my  annual  report  for  fiscal  year  ending  June  30, 1887. 

This  work  is  iu  the  collection  district  of  Dolath, '  Minn.  Dalnth,  Minn.,  is 
nearest  port  of  eatry.  The  nearest  light-house  is  situated  on  the  breakwater  at  Qi 
Marais. 

Abstract  of  appropriations  for  improving  harhor  at  Orand  Marais,  Minn, 

By  act  of  Congress  approved  March  1,  1879 |lC 

By  act  of  Congress  approved  Jnne  14,  1880 l€ 

By  act  of  Congress  approved  March  3,  1881 2€ 

By  act  of  Congress  passed  Angust  2,  1882 2C 

By  act  of  Congress  approved  July  5, 1884 1^ 

By  act  of  Congress  approved  Augusts,  1886 lO 

Total - 90, 
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Expeiuliture8» 

Arnoont  expended  under  approyed  project  to  June  30,  1888 |77, 577. 77 

Balance ayaiUble  Jolyl,  ifeS 2,422.23 


80,000.00 


E$Hmaie9. 


Orighftl  (eetimated)  amount  required  to  complete  the  improvement. .. .  |139, 669. 00 
PTOMnt  ^edtimated)  cost  to  complete  the  improvement  in  accordance  with 
exteo8ioQ  of  project,  exclusive  of  amounts  already  appropriated,  for 

reaaons  stated  in  my  annual  report  for  1887 165/475.00 

£itimated  amount  required  annually  for  preserving  and  maintaining. ..        1, 500. 00 

Money  statement 

July  1, 18^7,  amount  available •|5, 643. 19 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ODtetanding  July  1, 18?^ 3.220.96 

%  1,1888, balance  available •- ^...      2,422.23 

Amoonl  appropriated  by  act  of  August  11,  1888 15,000.00 

AmoQnt  available  for  fiscal  year  ending  June  30,  1889 17,422.23 


I  Amount  (estimated)  required  for  completion  of  existing  pro!  ect 1 50, 475. 00 
Amoaot  that  can  be  profitably  expended  infiscal  year  endiug  June  30, 1890  150, 475. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  the  river 
harbor  acts  of  1866  and  1867. 

COMICSBCIAL  STATISTICS  FOR  YEAR  1887. 

Arrival  of  vessels - 164 

Clearanoeeof  vessels 164 


Total 


328 


'^(shipped. 


Powids. 


462, 593 


Yalae. 


$23,847.74 
5, 212. 17 


Freight  received  and  shipped  for  seven  years. 


Tew. 


1«81 


Pounds. 

Yftloe. 

802,000 
600,000 
898,513 
•^65,250 

$30,293.00 
25, 091. 70 
27, 575. 04 
30.198.70 

Year. 


1885 
1886 
1887 


Poands. 


Yftlue. 


$41,  484.  80 
4H,  519.00 
29,  0o9.  91 


Arrivals  and  clearances  of  vessels  for  seven  yean 

r. 

Yew. 

ArrtralB. 

CleanuiOM. 

Year. 

Arrivals. 

Clearances. 

J«l 

108 
134 

.      131 
152 

108 
134 
131 
158 

1885 

1886 

188 
210 
164 

100 

J«tt.- 

210 

}m ....      

1887 

164 

j««....:;  ::.....  .. 

'  The  outatandins  liabilities  July  1,  1887,  were  reported  as  $5,917.67  in  last  annual 
iiBport ;  the  amount  should  have  been  $5,922.21. 
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BS  ON  JjAKE  superior  (EAST  OF  SUPERIOR  CITT),  ON  GREEN 
AND  ON  THE  WESTERN  SHORE  OF  LAKE  lOCHIGAN,  NORTH  OF 
'AUKEE,  WISCONSIN. 


T  OF  MAJOR  CSABLS8  E.  L.  B.  DAVIS,  C0BP3  OF  ENGINEERS, 
UBR  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888, 
r  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROYXIOBNTS. 


ad  Harbor,  Wlsooniin. 

lagon  Harbor,  Miehigan. 

i  Harbor,  Mioiiigan. 

^lishment   and   maintenance    of 

>or-lines  in  Portage  Lake,  Micbi- 

aette  Harbor,  Michigan. 

[>r  of  Refuge,  Grand  Marais,  Mich- 

L. 

tiiq^e  Harbor,  Michi^^an. 
r  Riyer  Harbor,  Michigan, 
monee   Harbor,    Michigan    and 
oonflin. 


I  10.  Oconto  Harbor.  Wisconsin. 
11.  Pensaukee  Harbor,  Wisconsin. 
13.  Green  Bav  Harbor,  Wisconsin. 

13.  Harbor  of  Refnge  at  entrance  of  Stur- 

geon Bay  Canal,  Wisconsin. 

14.  Ahnapee  Harbor,  Wisconsin. 

15.  Kawannee  Harbor,  Wisconsin. 

16.  Two  Rivers  Harbor,  Wisconsin. 
17t  Manitowoc*  Harbor,  Wisconsin. 

18.  Sheboygan  Harbor,  Wisconsin. 

19.  Port  Washington  Harbor,  Wisconsin. 


United  States  Engineer  office, 

Milwauheey  Wm.,  July  6, 1888. 

I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
of  river  and  harbor  improvement  in  my  charge  for  the  fiscal  year 
:  June  30, 1888. 
Very  respectfollyf  your  obedient  servant, 

Ghas.  E.  L.  B.  Davis, 

Major  of  Engineers. 
Chief  of  Engineers,  U.  S.  A. 


G  G  z. 


nCPROVEMENT  OP  ASHLAND  HARBOR,  WISCONSIN. 

rt. — ^To  preserve  Gheqnamagon  Point  and  to  provide' a  channel  in 
f  the  city  wharves  of  Ashland  sufficient  for  vessels  drawing  16 
water. 

wt. — ^The  project  submitted  and  approved  was  to  close  the  breach 
luamagon  Point  by  a  pile  revetment  about  4,300  feet  lou^^  wA 


'.<! 
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then  to  dredge  a  channel  100  feet  wide  and  18  feet  deep  in  fix)nt  a 
touching  the  principal  wharves  of  the  city,  with  a  semiciroalar  tomii 
basin  of  400  feet  radius. 

Present  works. — In  accordance  with  the  above  plan,  bids  were  solicit 
by  advertisement  dated  November  19|  1887,  for  constructing  4,300  f 
of  pile  revetment  across  the  breach  at  Ohequamagon  Point. 

Great  opposition  on  the  part  of  the  people  of  Ashland  was  ma 
fested  against  closing  the  breach|  and  a  petition  of  the  Business  Me 
Assoeiation,  numerously  signed,  was  sent  to  the  Secretary  of  W 
protesting  against  the  closure  of  the  breach,  recommending  that  1 
opening  be  protected  against  being  enlarged ;  also  recommen£ng  dret 
ing  in  front  of  the  dock-line,  and  urgently  favoring  the  buildwg  o 
breakwater,  though  this  breakwater  had  not  been  recommended  by : 
Board  of  Engineers  of  March,  1887,  and  had  formed  no  part  of  the 
proved  plan. 

In  consequence  of  this  protest,  work  .was  ordered  suspended  Nov( 
ber  23, 1887,  before  the  time  for  opening  the  bids,  and  since  then  nothj 
further  has  been  done. 

Original  estimate  for  existing  project ,..  |8B, 

Appropriated • i..    22, 

Money  statement 

July  1,1887,  amount  available t^.SEX 

July  1, 1888,  amount  expended  during  fiscal  year,  exelusiye  of  liabilities 
outstanding  July  1, 1^ 8SK 

July  1, 1888,  balance  available 20,99C 

Amount  appropriated  by  act  of  August  11,1888 60«00i 

Amount  available  for  fiscal  year  ending  June  30,  1889 80,99C 

Amount  (estimated)  reouired  for  completion  of  existinff  project 1,041 

Amou  nt  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890  1, 04< 
Submitted  in  compliance  with  requirements  of  sections  x  of  river  and 
harbor  acts  of  1866  and  1867. 


GOMMBROIAL  STATISTICS  FOR  THB  CALENDBB  TEAS  1887. 
[Famished  by  0.  H.  Gall,  ooUeotor  of  oiutoiiis.1 

Name  of  harbor,  Ashland,  Wis.;  collection  district,  Superior,  Mich. ;  nearest  li 
house,  La  Point,  on  Ohequamagon  Point,  at  entrance  of  Ohequamagon  Bay. 

JrrivaU  and  departures  ofveseele. 


Desoription. 

AixlTaU. 

D^partoNi 

Number. 

Toimase. 

Number. 

Tomi 

m 

Steam 

k 

170 
S76 

I6S.252 
108,920 

170 
87« 

10 

SaU 

itt 

Total 

4M 

825^172 

446 

-^ 


^^^^^^^^^^^^^^^^^^^H    J  ^^H 

•   ?•  ^  ,••  \  <•■,•• 

...     ,•      .-     Jy 

/ 

■**             lit 

1 

continues,  the  soandings  of  1887  si 
that  an  additional  extension  of  boti 
I8foot  contour.    This  pier  extensioi 
mendcKl,  will  materially  increase  xhi 


Statement  of  materiaU  and  thtir  cost  in  plae§\ 
W,  T.  Casgrainj  contractor,  in  the  oonatruoi 
100  feet  of  superatruoture. 

14,908  linear  feet  pine  timber,  12  by  12  and  H 
590  linear  feet  bemlock  timber,  12  by  12  and  ' 
12,763  feet  B.  M.  pine  plank,  at  $25  per  M  ... 

12,522  pounds  drift-bolts,  at  4^  cents , 

3,135  poundH  screw-bcdts,  af  6  cents >, 

676  pounds  spikes,  at  4  cents 

469.7  cords  stone,  at  $10 

Removing  and  relaying  2,670  feet  B.  M.  pine  pli 


Cost  per  linear  foot  of  substructure 

Cost  per  linear  foot  of  superstructure 

Original  estimates  (see  Report  of  Chief  of  Engin 
Appropriated 

Money  staten 

July  1, 1887,  amount  available 

Recei  ved  from  sale  of  fuel  to  officer 

July  1,  1888,  amount  expended  during  fiscal  ye; 
outstanding  July  1,  1887 

July  1,  1888,  balance  available  .  .^^jkA^^*' 
Amount  appropriatodJ*^ ' — *  * 


\ 


^'^       <^V* 


\ 


\ 


\ 


t"  V*'  ^  v'**    -^    <•*  V'" 


V*"  %•• 


s^ 


\^- 


^.-^ 


s^^-" 


>* 
/ 


,A/^x4/^/K^. 


I 


...^«.-  -•••■ 
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AsrrinaU  and  depmrimre$  ofve$$eU, 


DetoriptioA. 

AnlTals. 

I>e]MU<4iire0. 

Number. 

Tonnage. 

Number. 

Tonnage. 

gleuti • — — 

ISO 

99.000 
12,000 

150 
24 

99,000 
12,000 

Sail    ---- 

Totelfl 

174 

111.000 

174 

111.000 

Principal  artielea  of  export  and  impart 


Artiolea. 


Lumber •. 

&W^ 

Yuh 

General  merehaodlae 

Total 

DIFOm. 

OenerBl  merohandiae 

Grain 

Fkmr 

Veau 

Sal« 

Coal 

Total 


Approxi- 
mate Talue. 


1270,000 
40,000 
14,000 
20,000 


344,000 


160,000 

12,000 

9.000 

6,700 

600 

1,500 


189,700 


Amoant  of  revenae  oollected,  none. 


GO  3. 


IMPBOYEMENT  OF  EAGLE  HARBOR. 


Ohject. — ^To  secure  a  navigable  cbauiiel  from  Lake  Superior  to  Eagle 
Harbor  and  increase  the  available  area  of  the  harbor  by  breakwaters 
extending  from  each  side  of  the  channel  to  the  shore. 

Projects. — The  project  adopted  in  1866  and  modified  in  1868  and  1874 
was  for  the  formation  of  an  entrance  channel  130  feet  in  width  and  14 
feet  in  depth  through  the  rocky  reef  that  obstructed  the  entrance  of 
vessels  drawing  over  8  feet,  and  the  construction  of  crib  breakwaters 
about  1,200  feet  in  length. 

The  project  was  further  modified  in  1878  by  omitting  the  breakwaters 
and  substituting  therefor  guiding-cribs  to  define  the  channel. 

Present  works. — (1)  The  channel,  130  feet  wide  and  14  feet  deep,  was 
completed  in  1877  and  is  in  good  condition ;  (2)  east  guiding-crib,  43  feet 
in  length,  24  feet  wide;  (3)  west  guiding-crib,  98  feet  in  length,  24  feet 
wide.    These  cribs  were  completed  in  1879  and  are  in  fair  condition. 

Depth  of  water. — Original  depth,  8  J  feet ;  present  depth,  14  feet. 

Operations  during  the  fiscal  year. — !None. 

Remarks  and  recommendations, — The  work  accomplished  meets  the 
present  demands  of  commerce. 

Ko  money  is  asked  for  the  fiscal  year  ending  June  30,  1890,  as  the 
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funds  on  hand  will  be  safficient  to  preserve  the  cribs  and  maintain  the 
channel. 

Modified  estimate  (aee  Report  of  Chief  of  Engineers,  1876,  II,  328;  1877, 1, 

98;  11,845} $37,000 

Appropriated •.........».•.. .^.. — ••... 97,000 

Oommercial  statistics  for  the  calendar  year  1887  were  applied  for  to 
the  usual  source,  but  no  reply  has  been  received  and  the  statistics  for 
the  calendar  year  1886  are  used. 

Money  statement. 

Jaly  1,  1887,  amount  available « |2,886.33 

Joly  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabUities 
outstanding  July  1, 1887 -- 400.00 

July  1,  1888,  balance  available 2,48a33 


OOBOOBBCIiX  8TATISTICB. 


Name  of  harbor.  Eagle  Harbor,  Mich.    Collection  district,  Superior,  Mich.  Nearest 
light-house.  Eagle  Harbor,  Michigan. 

Frineipal  artieUt  of  export  omd  import. 


▲rtlolee. 


Copper. 


Coftl... 
Lumber 


ToUl 


Amount  of  revenue  collected,  none. 


GG4. 

ESTABLISHMENT  AND   MAINTENANCE  OP  HARBOR-LINES  IN   PORT*- 

LAKE,  MICHIGAN. 

The  river  and  harbor  act  of  August  5, 1886,  coutained  the  follow 
clause : 

Sec.  2.  That  in  places  where  harbor-lines  have  not  been  established,  and  y 
deposits  of  debris  of  mines  or  stamp  works  can  be  made  without  injury  to  uavigi 
within  lines  to  be  established  by  the  Secretary  of  War,  said  officer  may  and  is  n 
authorized  to  cause  such  lines  to  be  established,  and  within  such  lines  such  de 
may  be  made,  under  regulations  to  be  from  time  to  time  prescribed  by  him. 

In  accordance  with  this  authority  the  Secretary  of  War  refi 
the  matter  to  the  consideration  of  a  Board  of  Engineer  Officers, 
vened  August  13,  1886,  and,  agreeably  to  its  recommendation,  ^» 
and  regulations  for  the  establishment  and  maintenance  of  harbor-— 
in  Portage  Lake,  to  preveul  tti^  destruction  of  the  through  roa 


*,*^««(t 
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commiiuicatioQ  across  Keweenaw  Poiat,"  with  an  accompauyiDg  chart 

showing  the  location  of  the  lines,  were  printed  and  widely  distributed. 

In  Aagasty  1887,  a  visit  of  inspection  was  made  to  Portage  Lake,  when 

it  was  found  that  the  Qnincy,  Atlantic,  and  Pewabic  stamp-mills  were 

\  not  complying  with  the  intention  of  the  law. 

^'  A  report  of  the  condition  of  affairs  was  made  to  the  Chief  of  Engineers, 
which  gave  rise  to  a  somewhat  voluminous  correspondence,  resulting 
finally  in  instructions  being  issued  by  the  Department  of  Justice  to  the 
United  States  attorney  for  western  Michigan  to  apply  for  an  injunc- 
tion, restraining  the  mill-owners  fix)m  dumping  d6bris  into  Portage 
Lake  between  the  harbor-lines  established  by  the  Secretary  of  War. 

The  stamp-mills  on  Portage  Lake  have  been  running  for  periods  va- 
rying from  twenty  to  thirty  years,  and  the  strict  enforcement  of  the 
regulations  established  by  the  Secretary  of  War  will  entail  considera- 
ble hardship  on  an  industry  which  has  built  up  the  towns  of  Hancock 
and  Houghton,  Mich.,  and  it  is  therefore  probable  that  long  and  tedious 
litigation  will  be  necessary  before  the  practice  of  dumping  d6bris  into 
Portage  Lake  can  be  put  a  stop  to. 
The  correspondence  renting  to  this  subject  is  appended  herewith. 

report  of  daptain  0.  £.  l.  b.  davis,  oobps  of  enginbebs. 

United  States  Engineeb  Office, 

Milwaukeey  Wis.j  August  16, 1887. 

Sm :  I  have  the  honor  to  report  that  the  following-named  stamp-mills 
on  Portage  Lake  are  running:  The  Quincy,  Atlantic,  and  Franklin. 

On  August  8  I  visited  the  Quincy  mill.  The  superintendent  said 
tfaey  were  stamping  330  tons  of  ore  every  twenty -four  hours.  They 
h^ve  a  dump-scow  of  the  ordinary  pattern,  which  it  is  claimed  holds  150 
tons,  and  is  dumped  twice  a  day,  morning  and  evening,  being  towed 
^Toss  the  lake  and  dumped  inside  of  the  harbor-lines.  The  discharge 
in  ^.trough  or  ^<  launder"  runs  alongside  of  the  scow,  and  opposite  each 
o€  it«  four  bins  discharges  through  a  lateral  trough,  there  being  a  plank 
^^tb  at  an  angle  of  45  degrees  on  the  lower  side  of  each  trough  to  deflect 
^h^  discharge  into  the  bins.  The  overflow  then  passes  along  and  is  dis- 
charged into  the  lake.  Each  bin  has  a  longitudinal  partition,  and  one- 
^^If  has  to  be  filled  before  the  overflow  can  runMnto  the  second,  and 
^^Qn  this  overflow  runs  through  two  outlets  from  each  bin  into  the  lake. 

It  will  be  seen  that  the  scow  soon  fills,  and  the  overflow  runs  in  con- 
^^aous  streams  over  the  sides  of  the  scow  and  from  the  end  of  the  lann- 
^^r,  and  this  continues  aU  day  and  all  night,  under  the  supposition  that 
^ll  the  solid  material  will  be  caught  in  the  scow  and  that  the  overflow 
^ill  be  clear  water  or  will  contain  but  little  *'  slime  f  but  an  examination 
^^  the  launder  when  work  was  stopped  at  5  p.  m.  showed  that  coarse 
Material  had  lodged  on  projecting  portions  of  the  launder  beyond  the 
^^^w,  and  the  appearance  of  the  water  as  it  is  discharged  would  indi- 
^Hte  that  it  still  contained  a  large  percentage  of  material  in  suspension. 
^tit  even  allowing  everything  worked  as  claimed,  there  would  be  still  30 
j^ns  per  day  to  be  accounted  for,  and  which  must  be  deposited  in  the 

The  other  two  mills  use  no  scow,  and  as  far  as  I  could  learn — for  I  did 
^^t  visit  them — make  no  efltort  to  comply  with  the  law.  The  Franklin 
^t^amps  about  800  tons  of  ore  a  day. 

Very  respectfully,  your  obedient  servant, 

Ghas.  E.  L.  B.  DkTi^^ 
^  Captain  of  Eu9\ueeT%» 

The  OsiEF  OF  BNaiNEEBS,  U.  S.  A. 
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lettbb  of  the  chief  of  engineebs. 

Office  of  the  Chief  of  Enoineebs, 

United  States  Abmt, 
WaahmgUm^  />.  C,  January  18, 1888. 

Sm :  Referring  to  previoas  correBpondence  upon  the  subject  of  damp- 
ing waste  material  within  the  harbor-lines  by  the  operators  of  stamp- 
mUls  OD  Portage  Lake,  I  have  now  to  inclose,  for  yoar  further  informa- 
tion, copies  of  the  following  papers : 

Letter  dated  December  23,  1887,  from  the  Department  of  Jastice  to  the  Secretarr 

of  War,  with  its  inok>sare,  and  indorsement  of  the  Chief  of  Engineers  thereon,  dated 

December  30,  1887. 

Letter  from  the  Secretary  of  War,  dated  January  9, 1888,  to  the^ttomey-Genenl 

Letter  of  January  11,  1888,  from  the  Department  of  Justice  to  the  Secretary  of  War. 

By  command  of  Brigadier-Gteneral  Daane. 
Very  respectfully  your  obedient  servant. 


Oapt.  Chas.  E.  L.  B.  Davis, 

Corps  of  Engineers. 


Jas.  O.  Post, 
Major  of  Engineers. 


opinion  of  the  attobney-asnebal. 

Depabtment  op  Justice, 

Washingionj  December  23,  1887. 

I  have  the  honor  to  transmit  herewith  a  copy  of  a  report  of  the  15th 
instant  from  the  United  States  attorney  for  western  Michigan,  relative 
to  the  dumpiDg  of  debris  into  Portage  Lake,  which  has  l>een  the  sub- 
ject of  your  previous  correspondence. 

After  a  careful  investigation  into  the  facts,  the  United  States  attor- . 
ney  is  of  the  opinion  that  this  matter  involves  such  an  obstruction  of 
Portage  Lake  as  will  warrant  an  application  to  the  courts  for  an  iu- 
juDction  restraining  the  parties  from  further  injury  to  navigation.  He 
states,  however,  that  the  litigation  will  probably  be  lengt'hy  and  ex- 
l)eu8ive,  requiring  the  taking  of  voluminous  testimony  by  engineering 
experts,  which,  in  his  judgment,  might  be  avoided,  for  the  present  at 
lea»t,  by  the  presence  on  the  ground  of  an  of^cer  designated  to  watch 
over  the  public  interests,  and  to  see  that  the  emptying  of  refuse  into 
the  channel  by  the  mill-owners  is  not  continued. 

The  report  is  submitted  for  your  consideration,  with  the  assurance 
that  the  Department  will  be  pleased  to  render  you  all  the  assistance  in 
its  power  in  order  to  accomplish  the  results  in  view. 
Very  respectfully, 

A.  H.  Gablani), 

Attorney-General. 
The  Secbetaby  of  Wab. 

[First  indorseaent] 

Office  Chief  op  Engineebs, 
United  States  Abmy, 
December  30, 1887. 
Respectfully  returned  to  the  Secretary  of  War. 
Section  2  of  the  river  and  harbor  act  of  August  5,  1886,  provides : 

That  in  places  where  harbor-lines  have  not  been  established,  and  where  deposits 
of  debris  of  mines  or  stamp  works  can  be  made  without  injury  to  navigation  within 
linos  to  be  established  by  the  Secretary  of  War,  said  officer  may  and  is  hereby  au- 
thorized to  cause  such  lines  to  be  established,  and  within  snch  lines  such  deposits 
m&y  be  made  onder  regulations  to  be  from  time  to  time  prescribed  by  him. 
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From  ibis  it  will  be  seen  tbat  tbe  law  permits  tbe  dampiDg  of  debris 
within  tbe  barbor- lines  under  proper  regalations,  and,  wbile  it  does  not 
expressly  probibit  dumping  outside  of  said  lines,  leaves  what  seems  to 
be  a  &ir  inference  tbat  it  shall  not  be  done  under  any  circumstances, 
and  tbat  it  is  not  necessary  for  the  Government  to  prove  that  the  chan- 
nel is  injuriously  a£fected  by  such  dumping. 

Taking  this  view,  the  Secretary  of  War  approved  "Regulations  for 

tbe  establishment  and  maintenance  of  harbor-lines  in  Portage  Lake  to 

prevent  the  destruction  of  the  through  routes  of  communication  across 

Keweenaw  Point,"  in  which  a  penalty  was  provided  for  offenses  against 

8aid  law  and  regulation^. 

It  was  under  thi^  interpretation  of  the  section  quoted  that  the  re- 
<ltieBt  was  made  for  action  by  the  Department  of  Justice. 

The  opinion  of  the  United  States  attorney  herein  differs  from  that  of 
the  Secretary,  and  he  suggests  that  action  be  taken  under  the  general 
power  conferred  on  the  Government  by  the  Constitution  to  regulate 
commerce,  which  the  courts  have  held  authorizes  it  to  keep  open  and 
free  all  navigable  streams,  and  this  involves  proof  on  the  part  of  the 
C'oited  States  that  the  dumping  Ts  injurious  to  navigation. 

It  appears  to  this  office  that  it  is  not  a  question  as  to  injury  to  the 
<^^nel,  but  whether  or  not  the  law  is  violated  by  dumping  outside  of 
the  barbOT-lines. 

J.  0.  DUANE, 

Brig.  Oen.y  Chief  of  Engineers. 


Grand  Bapids,  Mioh.,  December  15, 1887. 

REPORT  OF  THE  UNITED  STATES  DISTRICT  ATTORNEY. 

.^Xb:  I  have  the  honor  to  make  the  following  report,  in  accordiince 
^^^h  the  directions  forwarded  to  me  through  your  Department,  in  ref- 
^Uce  to  the  complaint  tbat  the  mines  are  dumping  refuse  into  Porta<4e 
^ke,  in  the  State  of  Michigan. 

-SVr«f. — For  the  purpose  of  understanding  what  is  rot<1  here,  refer- 
^ce  is  made  to  tbe  map  of  a  part  of  Portage  Lake,  which  is  returned 
^  the  Department  with  this  report. 

t^ortage  Lake  is  a  long,  narrow  channel,  reaching  a  large  portion  of 
^e  distance  across  Keweenaw  Point,  so  called,  which  is  surrounded  by 
^^e  waters  of  Lake  Superior,  and  this  lake  is  in  use,  together  with  tbe 
>h]p.canal  known  as  the  Portage  Lake  Canal,  as  a  general  public  high- 
^^y.  The  water  opposite  the  mines  in  question  is  in  the  neighborhood 
<>f  40  to  45  feet  deep  in  the  center  of  the  channel,  and  the  lake  at  this 
Wnt  is  narrowed  up  till  it  would  seem  more  like  a  river. 

The  ship-canal  admits  vessels  drawing  only  13  feet  of  water  as  it  is 
?ow  working,  and  substantially  all  the  Lake  Superior  traflBc  conducted 
ill  vessels  that  can  enter  this  canal  passes  through  Portage  Lake,  and 
i^  is  an  important  public  water-way  in  that  about  90  to  iOO  miles  are 
B^ved  on  the  general  route  from  and  to  Duluth. 

This  canal  does  not  belong  to  the  United  States,  but  I  believe  some 
^rt  is  being  made  at  present  to  have  Congress  buy  this  canal  and  en- 
!^ge  and  deepen  it.  It  would  undoubtedly  be  a  very  valuable  public 
iinprovement,  and  there  is  no  doubt  but  that  this  channel,  of  wlii(;h 
fortage  Lake,  opposite  these  mines,  is  a  part,  ought  to  be  kept  open 
h      ^d  protected  as  a  public  navigable  water-way  to  the  full  depth  re- 
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iDg  unuer  a  wareoouse  loai}  SLaDus  upou  pues  near  toe  suore.  xd 
charging  water  and  sand  and  earthy  material  riins  through  a 
tliey  calla  launder,  andplaced  at  an  angle  of  about  45  degrees,  wbe 
water  and  earth  passes  off  together,  and  they  say  that  all  of  the  ma 
is  heavy  and  sinks  immediately  at  the  point  where  it  is  put.  It  1 
that  they  have  room  at  this  point  to  dump  through  the  winter  sc 
and  they  assert  that  the  discharge  at  this  point  in  no  way  inte 
with  the  channel,  or  tends  to  fill  it^up.  Bilt,  while  I  am  not  W( 
formed  upon  this,  I  have  little  doubt  but  what  even  this  kind 
dump  tends  somewhat  to  fill  up  the  channel  by  floating  particles. 

It  had  long  been  the  custom  of  this  mine,  over  thirty  years,  to  i 
into  the  lake  here,  and  when  the  harbor-lines  were  established  the 
filled  up  and  made  solid  ground,  or  rather  docks,  in  about  the  rati 
see  upon  the  map,  and  when  harborlines  were  made  by  the  engu 
they  included,  as  navigable  water,  within  the  lines,  this  strip  whic 
ground  and  docks  belonging  to  the  Quincy  mine. 

The  water  opposite  this  Quincy  dump  varies  from  16  to  18  feet 
and  38,  and  at  present  there  is  ample  open  water-way. 

You  will  observe  on  the  map  a  bridge  marked  with  a  draw  nea 
Quincy  dump.  I  was  told  that  last  summer,  right  opposite  the  Q 
dump  and  opposite  this  draw,  they  had  dumped  from  the  Quincy 
into  the  channel  to  such  an  extent  that  there  was  a  pile  uxK>n  wt 
vessel  struck,  and  that  upon  learning  the  same,  the  Quincy  mini 
cured  a  dredge  and  dredged  out  the  channel  where  they  had  flllei 
by  dumping.  It  was  claimed  by  the  Quincy  people,  tha;t  some 
their  men  had  dumped  matter  from  their  boat  within  the  lines  a^ 
orders,  and  upon  its  being  discovered  it  was  immediately  stoppec 
this  I  have  no  doubt  is  the  truth. 

This  mine — the  Quincy — is  having  made  this  winter  a  boat  to 
away  their  refuse  in  the  spring,  that  will  contain  800  tons  as  a  loai 
with  it  they  claim  that  they  are  already  prepared  to  carry  away  t 
tire  discharge  from  their  mine,  and  to  carry  it  so  far  that  by  no 
bilitv  can  it  iniure  the  water- wa v. 


'•"flfHtr^ 
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that  it  migbt  be  double  that,  each  mine  captain  Beeiniug  to  be  desirous 
of  represeotiog  that  his  debris  was  as  small  as  possible. 

Ttie  product  of  this  mine  for  the  last  year^  as  prepared  for  shipmeut, 
was  7,153,500  pouuds  mineral,  of  which  the  stamp  copper  was  G,748,785 
l)ounds,  and  the  mass  copper  404,715.  They  paid  out  in  cash  expenses 
1311,3^,  and  for  buildiog  account  $276,140,  smelting,  trausportatiou, 
and  other  exiii^nses  $99,425,  and  the  business  of  this  mine  was  yielding 
in  1886,  according  to  their  published  report,  $205,232. 

1  call  attention  to  this  that  it  may  be  seen  that  the  interests  are  very 
large  that  are  affected  by  this  question,  and  unless  necessary  the  Oov- 
emment  should  not  interfere  with  this  industry. 

Third, — The  Franklin  mine  and  the  Pewabic  mine  are  now  being  op- 
erated together.  They  are  discharging  the  refuse  from  the  mills  out- 
side of  the  lines.  You  will  observe  by  the  map  that  the  dump  extends 
inlly  half  way,  and  at  one  point  more  than  that,  across  the  harbor-lines, 
and  this  was  land  at  the  time  the  harbor-lines  were  made.  It  had  been 
flUed  up,  and  the  Franklin  mine,  as  a  matter  of  fact,  judging  by  the 
eye  upon  the  ground  and  as  you  will  see  also  by  the  map,  had  no  doubt 
Rone  beyond  ttie  center  of  the  channel  and  filled  it  up  solid.  But  the 
discharge  is  in  a  launder,  in  a  similar  manner,  and  now  runs  into  the 
vater,  and,  no  doubt,  so  far  as  results  are  concerned,  is  about  the  same 
as  said  of  the  Qui ncy. 

Bat  these  mines,  if  I  am  to  rely  upon  the  word  of  the  captain,  expect 
to  dampt  upon  the  land  and  are  prepared  to  do  so,  and  he  says  they 
can  work  their  mills  for  twenty  years  and  dump  upon  the  land^that  they 
bare  before  them,  and  he  has  in  course  of  construction  the  necessary 
iDnchiDery  to  bring  about  a  dump  in  this  shape. 

The  mills  of  these  mines  are  made  close  to  the  lake,  and  this  mill, 
^ke  the  Qnincy,  if  compelled  to  stop  dumping  here  in  any  manner, 
^ould  be  practically  lost  according  to  the  information  given  me  by  its 
<^oer8,  and  the  Franklin  plant  is  worth  $250,000.  The  Pewabic  is  in 
^me  trouble,  and  is  only  being  run  as  an  adjunct  to  the  Franklin. 

They  said  to  me  in  the  Franklin  that  they  run  through  400  tons  of 
'^k  a  day,  but  I  am,  from  all  1  could  learn,  of  the  impression  that  800 
t^Ds  would  be  nearer  the  mark. 

I  do  not  think,  that  as  these  mines  are  being  operated  now — the 
^^nklin  and  Pewabic — that  any  perceptible  injury  is  being  done.  As 
^^U  will  observe,  the  formation  of  the  land  by  their  dump  is  extended 
J^iy  much  farther  into  the  water-way  than  where  they  are  now  dumping. 
I^ese  officers  argue  that  there  is  no  light  material  floating  from  this 
^^bris  to  fill  up  the  channel,  and  they  all,  so  far  as  I  saw  mining  men, 
'^'d  the  same  story. 

.  t  conversed  with  a  man  who  had  to  do  with  building  the  bridge,  and 
**^  told  me  that  in  driving  his  piles  there  were  20  feet  of  mud  at  that 
I^Dt,  which  seemed  to  me  to  be  evidence  that  there  must  be  a  floating 
^iment  from  this  d6bris.  Yet  it  was  the  truth  that  when  this  bridge 
^^  about  to  be  built  the  mines  were  all  encouraged  to  bring  and  dc- 
J^it  their  refuse  at  that  point,  as  it  was  more  convenient  for  the  bridge 
^^ilders  to  build  in  shallower  water  than  was  found  there.  It  was  to 
*^^p  in  building  the  bridge;  and  this,  no  doubt,  accounts  for  much  of 
^e  mud  found  by  the  bridge  builders. 

Fourth. — ^The  Atlantic  mine  is  operating,  and  is  a  large  establishment, 
^M  at  the  time  of  the  adoption  of  the  harbor  lines  had  encroached  upon 
^^e  stream,  as  shown  by  the  map.    Neither  this  mine  nor  any  other,  so 
Was  I  could  learn,  have  extended  their  dump  any  lartUer  aVuvi^XAi^Vvvwc- 
bor  lines  were  establisbed. 
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This  niiue  is  dischargiDg  iu  the  water  westerly  from  their  diio] 
a  good  distauce  from  the  harbor  lines.  It  was  said  200  feet,  b 
hardly  that. 

This  mill  breaks  aboat  1,000  tons  of  rock  a  day.  Its  plant  is 
$500,000,  and  the  necessity  to  the  existence  of  this  plant  is  that  a 
ing-groaud  shall  be  at  a  point  where  they  are  now  dumping — not : 
necessarily  in  the  water — but  they  are  prepared  to  dump  upon  tb 
and  say  they  have  the  necessary  land  to  last  them  an  indefinite  1 

The  income  and  value  from  the  works  of  this  mine  ate,  no 
similar  ratably,  measuring  by  the  ton,  to  the  others. 

Upon  the  question  as  to  whether,  upon  this  apparent  state  of 
the  channel  is  being  closed,  I  do  not  pretend  to  be  competent  to  < 
I  interviewed  a  large  number  of  people  whose  interest  it  is  to  hai 
channel  properly  maintained,  and  all  there  seemed  to  think  tha 
is  now  being  operated  the  channel  is  safe.  The  demand  of  th 
munity  seemed  to  be  that  it  be  not  further  encroached  upon,  and 
mines  had  had  their  attention  challenged  to  this  question  befoi 
it  was  a  common  subject  of  talk  in  the  towns,  so  that  I  belies 
opinion  was  substantially  the  result  of  the  discussion.  Of  cog 
need  not  be  thought  that  I  interviewed  any  person  living  thei 
was  not  interested  more  or  less.  Yet  some  of  the  gentlemen  1  sai 
interested  in  mines — the  Calumet  and  Hecla  and  other  mines  that 
into  Torch  Lake— and  are  not  subject  to  any  question  of  this  kin 
they  apparently  did  not  fear  for  the  channel  if  it  is  not  further  ii 
by  general  dumping.  It  had  for  many  years  been  the  custom 
out  into  the  lake  and  dump  where  it  was  most  convenient  Since 
parties  have  used  these  scows. 

It  seemed  to  be  the  almost  universal  opinion  that  these  estab 
wharf-lines,  between  the  cities  of  Houghton  and  Hancock,  of  9( 
1,000  feet  was  an  unnecessary  width.  I  talked  with  vessel  men,  i 
others,  and  believe  that  if  a  channel  is  insisted  upon  at  500  feet 
points  it  would  accommodate  the  public  travel.  As  you  will  e 
examination  of  the  map  opposite  these  old  dumps  the  channel 
that  width,  and  it  was  complained  to  me  by  owners  of  the  banks 
site  the  Franklin  dump  that  the  Government  had  established  a  ' 
line  on  their  side  clear  up  to  the  water's  edge ;  and  it  is  a  hill,  tc 
injury,  they  claimed,  and  insisted  that  this  ground  made  by  the  I 
lin  dump  ought  to  be  removed  and  the  wharf-line  upon  the  op 
side  more  equitably  located. 

It  will  be  seen  by  an  examination  of  the  map,  which  disclosi 
location  of  the  mines,  that  there  are  narrow  places  in  the  chann 
posite  the  mines,  while  at  other  points  there  would  be  no  difBcn 
maintaining  1,000  feet  as  the  wharf  lines,  and  these  wide  places 
also  afford  convenient  turning-room  for  large  vessels. 

I  only  call  attention  to  these  things  as  a  part  of  the  situatioi 
was  represented  to  me,  and  do  not  pretend  to  knowledge  as  to 
should  be  these  wharf-lines. 

Sixth. — The  course  of  proceeding,  if  any  should  be  taken  with 
euce  to  this  matter,  would  be  by  proceedings  in  chancery.  The  i 
have  held  that  the  power  conferred  on  the  General  Government  I 
Constitution  to  regulate  commerce  authorizes  it  to  keep  open  an 
all  navigable  streams. 

This  matter  was  discussed  in  the  13  How.,  519 ;  that  the  coi] 

equity  have  jurisdiction  over  these  matters  by  way  of  injunction  aj 

obstructions  to  navigation  \«  elementary.    The  subject  was  consi 

in  the  Supreme  Court,  2  B\aciW,  \^  •,  ^^s^  'ycl  Q\\^\iQn8  m.  Ogi 

Wjheat.,  1  j  also  22  How.,  221 , 


APPENDIX    QG ^REPORT   OP   MAJOR   DAVIS.  1829 

The  whole  law  of  this  question  was  gone  into  at  great  length  in  Cali- 
fornia, and  an  gxhanstive  opinion  by  Circuit  Judge  Sawyer  filed  the 
7th  of  January,  1884 ;  and  it  is  enough  to  say,  for  the  purpose  of  this 
report,  that  the  law  furnishes  by  injunction  ample  means  to  control,  so 
far  as  injunctions  will  do  so,  the  obstruction  of  this  and  other  public 
water-ways. 

And  this  may  be  sufficient  answer  to  the  request  of  the  Secretary  of 
War  for  advice  as  to  ^^  what  action  can  be  taken  by  this  Department  on 
the  part  of  the  United  States  to  prevent  the  dumping  of  the  d6bris  from 
these  stamp  mills  into  the  channel  of  Portage  Lake,  and  outside  the 
barbor  lines." 

I  ought  to  say  something,  perhaps,  with  reference  to  what  should  be 
done,  if  procedings  are  thought  necessary. 

It  would  be  necessary  that  the  Corps  of  Engineers  should  go  on  and 
make  full  measurements,  to  ascertain,  by  scientific  information,  some 
^ay  to  establish  that  the  course  pursued  by  these  mines  does  obstruct 
or  aid  in  obstructing  the  water-way.  This  would  be  disputed.  It  would 
be  necessary  to  have  some  proper  person  to  procure  such  testimony  as 
^ght  be  found  in  the  locality,  or  elsewhere,  tending  to  show  whether 
^is  channel  has  been  filled  by  this  kind  of  proceedings,  and  to  what 
,  ^tent.    We  would  be  met  at  every  point  with  a  stubborn  contest. 

The  minutes  of  what  occurred  in  the  California  case  show  that  the 

fiQit  was  begun  in  July,  1882,  and  was  decided  in  January,  1884.    The 

t^timony  taken  amounted  to  40,000  folios.    The  testimony  of  engineers 

^^ms  to  be  almost  equally  strong  upon  both  sides,  and  these  minutes 

^^S:Kest  the  kind  of  difficulties  we  should  meet  with  here,  and  litigation 

^^  this  kind,  if  begun  and  carried  to  an  end,  would  be  very  expensive. 

Seoenfh. — I  am  instructed  by  the  letter  to  the  United  States  attorney 

^^  Milwaukee,  of  September  1, 1887,  file  No.  5936,  to  examine  into  the 

^^ts  and  report  to  the  Department  the  result  of  my  inquiry,  <<  together 

^ith  such  recommendations,  with  reference  to  the  institution  of  legal 

Pit>ceedings,  as  in  my  judgment  would  be  best  for  the  public  interests 

^Deemed." 

.  I  am  not  sure  that  I  am  fully  competent  to  make  any  recommenda- 
^ioxi  upon  the  subject,  and  thus  report  you  fully,  as  I  have,  the  situation. 
^  far  as  I  have  been  enabled  to  inform  myself  it  does  not  seem  to  me 
^hat  it  is  unnecessary  to  file  bills  against  these  mine  owners,  or  to  insti- 
^te  any  other  legal  proceedings. 

^oa  will  observe  attached  to  the  map  a  provision  for  fining  persons 
^l^atnicting  the  channel  to  the  amount  of  $1,000  fine,  and  it  might  have 
^^^n  thought  by  a  casual  notice  of  this  that  this  would  be  the  course 
^  preceding. 

,^[t  seems  this  provision  for  a  fiue  is  an  order  from  the  Secretary  of 
^ar,  promulgated  at  the  suggestion  of  the  engineer  in  charge.  I  am 
^liable  to  find  any  i)ower  or  authority  in  the  Secretary  for  the  enacting 
^^  a  law  by  which  a  citizen  not  suMect  to  the  commanding  officer  in 
^e  War  Department  may  be  fined  $1,000,  or  any  other  sum^  and  it 
^ms  to  me,  without  giving  it  other  than  the  casual  attention  that 
^  have,  that  this  provision  can  not  be  enforced.  I  do  not  suppose  that 
^y  person  is  liable  to  fine  under  that  provision. 

In  order  to  restrain  by  injunction,  it  would  be  necessary,  of  course, 
^  establish  the  existence  of  the  fisMsts  with  considerable  certainty.  This 
Suggests  itself  to  me,  in  that  it  is  a  &ct  that  every  mine  owner  there 
^^adily  promises  that  nothing  shall  be  done  to  injure  the  channel ;  t.  e., 
^^t  if  some  person  there  had  authority  to  watch  and  deal  with  per&oiv^ 
^oond  discharging  matter  into  the  water^  this  person  actmg  m  \J^^  wvvTCk!^ 


ATTORNE  Y-GENEBAL. 


LETTEB  OF  THE  SEOBETA] 


Waskim 


Sib  :  I  have  the  honor  to  acknowledge  tl 
the  23(1  ultimo,  inclosing  a  copy  of  a  repoi 
attorney  for  Western  Michigan  relative  to  the! 
into  Portage  Lake,  who  expresses  the  opinioir 
such  an  obstraction  to  Portage  Lake  as  will  n 
the  courts  for  an  injunction  restraining  the  ps 
to  navigation,  and  states  that  litigation  will 
expensive,  and  in  hisjudgment  might  be  avoid 
officer  designated  to  see  that  the  emptying  of ) 
the  mill  owners  is  not  continued. 

In  reply  I  beg  to  request  that  yon  will  cau£ 
be  taken  to  obtain  an  injunction  restraining 
from  dumping  d6bris  in  Portage  Lake  betweei 
lished  by  the  Secretary  of  War  in  accordanc 
section  2  of  the  river  and  harbor  act  of  Angnsi 

A  copy  of  the  regulations  establishing  these 
Very  respectfully,  your  obedient  servan 

The  honorable  the  Attobney-Genebal. 


LETTER  OP  THE  ATTOBNEY-< 


.ir'>i*j 


i^^^ 
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GG5. 

IMPROVEMENT  OP  MARQUETTE  HARBOR,  MICHIGAN. 

Object. — ^To  afford  protection  to  the  water-front  of  the  city  from  east- 
erly and  northerly  pales. 

Project. — The  project  adopted  in  1866  was  the  construction  of  a  crib 
breakwater  2,000  feet  long.  It  was  completed  for  a  length  of  2,010  feet 
in  1875. 

Present  works. — A  breakwater  built  1867-1875,  extending  from  the 

Bhore  due  south  for  a  distance  of  2,010  feet.    The  first  or  inshore  section 

of  100  feet  is  formed  of  stone  of  large  dimensions  placed  symmetrically. 

^he  second  section  consists  of  160  feet  of  cribs  20  feet  wide,  the  third 

Action  of  150  feet  of  cribs  25  feet  wide,  and  the  fourth  section  of  1,600 

^^t  of  cribs  30  feet  wide.    The  first,  second,  and  third  sections  are  in 

l^ood  condition,  the  two  latter  having  been  rebuilt  above  the  water-line 

'a  1886. 

1?hc  superstructure  on  the  fourth  section  is  from  thirteen  to  nineteen 
7^^rs  old,  and  in  more  or  less  bad  condition.  Three  hundred  feet  built 
^^  1869  should  be  rebuilt  at  an  early  day. 

JD^ih  of  water. — ^The  natural  depth  of  water  at  the  outer  end  of  the 
*^^^akwater  is  32  feet. 

f)p€rations  during  the  fiscal  year. — The  breakwater  was  injured  by 
^^^vy  storms  in  October,  1887,  the  damage  extending  at  intervals  for  a 
^«^tance  of  al^ut  900  feet,  the  upper  two  or  three  courses  of  timber  on 
r^«  east  side  of  the  breakwater  being  torn  away  and  some  of  theplank- 
^^fr  lost. 

The  necessary  repairs  were  made  by  hired  labor  and  purchase  of  ma- 
^^rials  in  open  market.  Work  commenced  November  16,  and  the  re- 
l^^irs  were  completed  December  3  at  a  cost  of  $738.86.  Water-level 
^^wervatious  were  jnade  and  recorded  daily  during  the  year. 

Remarks  and  recommendations. — The  estimated  annual  cost  of  main- 
lining the  present  breakwater  is  $4,200.  Its  exposed  position  renders 
|t  necessary  to  maka prompt  repairs  if  damages  occur,  to  prevent  greatly 
increased  injury;  therefore  an  annual  appropriation  of  $4,200  is  urgently 
^'^commended  for  this  purpose. 

This  harbor  is  of  great  importance,  its  commerce  being  very  extensive 
Hnd  constantly  increasing,  and  it  is  also  valuable  as  a  harbor  of  refuge. 
^he  facilities  it  affords  are  inadequate,  and  as  soon  as  proper  harbor 
lines  are  established  it  should  be  enlarged  by  extending  the  breakwater 
on  its  present  course  for  a  distance  of  1,200  feet.  This  would  cost  about 
9200,000,  would  increase  the  available  anchorage  area  over  100  per 
f»nt.y  and  afford  ample  protection  for  the  present  commerce. 

The  serious  encroachment  upon  the  available  anchorage  area  pro- 
jected by  the  breakwater  made  by  dock-owners  and  others,  and  com- 
plained of  in  previous  annual  reports,  seems  to  be  in  a  fair  way  of  ad- 
Jastment,  and  it  is  believed  that  the  city  authorities  of  Marquette  will 
establish  satisfactory  harbor  lines. 

OrigioalestimateCseeReportofChief  of  Engineers,  1866, 111,8;  iy,81).  $385,129.58 
Appropriated 329,230.00 

Money  statement, 

July  1,  1887,  amount  available $10,32:^.82 

Jaly  1,  1888,  amonnt  expended  during  fiscal  year,  exclnsive  of  liabilities 
outatanding  July  1, 1887 1.322.96 

July  1,  1888,  balance  available 9,000.86 

Amount  appropriated  by  act  of  August  11,  1888 25.000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 34, 000. 86 


1832     REPORT   OP   THE   CHIKF   OF   ENGINEERS,  U.  S.  ARMT. 

i  Amount  restimated)  required  for  completion  of  proposed  project $175 
AmoQD  t  that  can  bo  profitably  expended  in  fiscal  year  endins  Jane  30»  JL890  100 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  8TATISTIC8  FOB  THX  CAIXNDAR  TXAR  1887. 

[Famished  by  C.  H.  Call,  collector  of  ciutoBS.  J 

Name  of  harbor,  Maranette,  Mich. ;  collection  district,  Superior,  Mioh. ; 
light-house,  Marquette,  Mich. 

ArrivaU  and  tU^^arturu  of  VMseZt . 


Deaoriptkm. 

ArrlTaifl. 

Depad 

- 

Number. 

ToBBage. 

Number. 

stjumi 

-*"          / 

280 
415 

250.780 
900,783 

^no 

415 

SaU - 

Total 

606 

690,572 

005 

Principal  artioUi  of  export  and  import. 


▲rtidaa. 


Api 


BZFOBTB. 


Iron  ore 

Pig4ron 

Lumber,  timber,  latha,  and  Bhini^. 

Machinery 

Brownstone,  powder,  etc 

Miscellaneous 


Total. 


DfTOKTB. 


Coal 

Flour  and  feed.... 

Machinery 

Miscellaneous . . . . . 
Oil  and  provisions. 
Brick,  iron  rails... 


Total. 


Amount  of  revenaa  oollected 


G  Q  6. 


HARBOR  OF  REFUGE  AT  GRAND  MARAIS.  MICHIGAN. 

Object — To  render  the  bay  of  Grand  Marais  "Available  aa  a  ha 
refage  by  the  formation  of  a  channel  18  feet  in  depth,  the  natural 
being  but  6  feet. 

The  necessity  for  a  harbor  of  refuge  on  the  American  shore  o 
Superior,  at  some  point  between  Whitefish  Bay  and  Grand  Is 
distance  of  85  miles,  was  felt  by  navigiitors  long  before  the  con 
of  the  lake  had  assumed  the  importance  it  now  possesses. 
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Oraud  Maraia,  from  its  locality,  about  midway  between  these  points, 
s^ncl  from  its  natnral  topographical  features,  seemed  to  be  the  most  de- 
sirable place  for  the  construction  of  a  work  of  the  character  needed. 

Frafeet — The  present  project,  adopted  in  1881,  provides  for  an  arti- 
ficial entrance,  to  be  obtained  by  the  construction  of  two  parallel  crib- 
piers  500  feet  apart,  with  a  dredged  channel  between  them  and  through 
the  sand-spit  north  of  the  harbor,  having  a  least  width  of  300  feet  and 
a  depth  of  from  18  to  20  feet 

I^re^eni  work. — (1)  East  pier,  850  feet  in  length,  100  feet  of  which  at 
the  inshore  end  is  a  pile-dike  10  feet  wide,  the  next  700  feet  being  of 
cx-ibs  20  feet  wide,  and  the  last  60  feet  of  cribs  24  feet  wide.  The 
saperstrncture,  6  feet  in  height,  is  completed  upon  the  dike  and  upon 
200  feet  of  the  crib-pier  adjacent  thereto ;  the  remainder,  550  feet,  is 
built  to  the  water-surface  only.  (2)  West  pier,  1,250  feet  in  length, 
composed  of  100  feet  of  pile-dike  10  feet  wide,  700  feet  of  cribs  20  feet 
^ide,  and  450  feet  of  cribs  24  feet  wide.  The  superstructure,  6  feet  in 
height,  is  completed  upon  the  dike  and  upon  300  feet  of  the  cribs;  the 
i^tnainder,  850  feet,  is  built  to  the  water-surface  only. 

7he  dikes  were  built  in  1885,  the  crib-piers  1883-^88,  and  they  are  in 
Sood  condition. 

Ikfth  of  waUr. — Originally  6  feet. 

^  A.  channel  75  feet  wide  and  10  feet  deep  was  opened  between  the 
Pi^rs  in  1883  by  dredging  32,104  cubic  yards  of  material.  Before  the 
^^o^e  of  the  season  severe  storms  caused  a  breach  at  the  inner  end  of 
^e  west  pier,  which  resulted  in  obliterating  the  channel,  and  it  has  not 
lll^n  reoi^ened,  as  it  was  evident  that  it  could  not  be  maintained  until 
^**e  piers  were  extended. 

€jperatuyM  during  the  fiscal  year. — Under  the  contract  of  Mr.  Oastle 
^^therland,  of  East  Saginaw,  Mich.,  dated  October  25,  1886,  for  450 
iP^t  of  pier  extension,  work  had  just  begun  at  the  beginning  of  the 
**^eal  year. 

One  crib  was  built  and  three  others  commenced,  but  none  of  them 
^^xt)  sunk  in  place,  when  Mr.  Sutherland  abandoned  the  work  and  his 
^^titract  was  annulled. 

,|^^A.  contract,  dated  July  25, 1887,  was  then  entered  into  with  Messrs. 
^*timan  &  Cooper,  of  Manitowoc,  Wis.,  the  next  lowest  bidders,  for 
pHl  feet  of  pier  extension.  Under  this  contract  the  west  pier  was  ex- 
^^ded  20Q  feet  by  sinking  four  cribs,  each  24  feet  wide,  during  the 
p^onth  of  June,  1888.  To  complete  the  contract  four  more  cribs  are  to 
^^  sunk  by  July  31, 1888. 

.  ^emarke  a/nd  re(»mmendatum8. — ^A  sketch  of  the  harbor  is  transmitted 
^^rewith,  showing  the  work  constructed  to  date,  and  the  effect  of  wave 
^^tion  upon  the  lake  bottom,  which  it  is  thought  may  be  of  general 
•'^tcresL 

^hat  some  benefit  may  soon  be  derived  from  the  large  expenditures 
^^  this  harbor  it  is  desirable  to  open  the  artificial  channel  at  the  earliest 
*^|^^sible  date.  The  west  iA  the  weather  pier,  and  upon  the  completion 
^^  the  present  contract  it  will  terminate  at  the  19-foot  contour,  the  outer 
^^^^  feet  extending  to  the  water-surface  only. 

.  It  may,  therefore,  properly  be  a  question  whether,  in  the  event  of  a 
^^ge  appvopriation  being  available,  it  may  not  be  well  to  expend  a 
^^)1;  of  it  in  dredging  a  channel  150  feet  wide  and  14  to  15  feet  deep. 
. .  the  appropriation  asked  Is  to  be  applied  to  continuing  pier  construc- 
^D,  and  perhaps  dredging.  The  importance  of  completing  this  work 
^  hxk  early' day  can  ha^ly  be  overestimated,  and  the  great  increase  ia 


L 


jrSly  1,  1888,  amount  expended  daring  fiscal  year, 

liabiHties  ootatanding  Jaly  1, 1887 

July  1, 1888|  outetanding  liabUities 

Jnly  1, 1888,  amount  covered  by  eziflting  contracts 

Jaly  1,  1888,  balance  available •. 

Amoont  appropriated  by  act  of  Angost  11, 1888.. ••, 

Amount  available  for  fiscal  year  ending  Jane  30, 188 

i Amount  (estimated)  required  for  completion  of  exi 
Amount  that  can  be  profitably  expended  in  fiscal  yeaf 
Submitted  in  compliance  with  requirements  of  m 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THS  GAL 

[Fnraithed  by  W.BeD.] 

Name  of  harbor,  Grand  Marais,  Mich.    Collection  d 
light-house,  Big  Bable,  Mich. 

^rHiHiZf  and  departure$  of  v 
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tbo  commerce  of  Lake  Superior  woald  seem  to  justify  large  anni] 
])ropriation8  until  the  harbor  is  completed. 


Original  estimate  (see  Report  of  Chief  of  Engineers,  1881,  p.  2053) 
Appropriatecl • 


t 


Money  statement 

July  1, 1887,  amount  available |2£ 

Received  from  sale  of  fhel  to  officer 


July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $9,152.59 

July  1, 1888,  outstanding  liabUities 859.77 

Jnly  1, 1888,  amount  covered  by  existing  contracts  (estimated)  16, 400. 00 


26 


26 


July  1,  1888,  balance  available 1 

Amount  appropriated  by  act  of  August  11,1888 U 

Amount  available  for  fiscal  year  ending  June  30, 1889 o\ 

{Amount  (estimated)  required  for  completion  of  existing  project 266 
Amount  th  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890 .  20C 
Submitted  in  compliance  with  requirements  of  sectionis  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS  FOR  THS  CALENDAR  TEAR  1887. 

[Fnnithed  by  W.  BeD.] 

Name  of  harbor,  Grand  Marais,  Mich.    Collection  district,  Superior,  Mich, 
light-honse.  Big  Sable,  Mich. 


ArrivaU  and  departuret  of  vuteU^ 

Descriptioii. 

AnlTala. 

D«puH 

• 

Number. 

ToBDage. 

Komber. 

StMUn     .-T.T  -.r,--n-rT--r ,,,,^^,.--^,  .„--,-,  ---,,.,,, 

19 
19 

8,02S 
8.800 

19 
17 

Sail - 

Totals 

38 

6,825 

96 

Principal  artielei  of  expert  and  import. 


▲rUdea. 


Ap 


Wood 

Fish 

Farm  prodaoe 

Total 

Timber 

Lumber ... 

IroD  (manaCactared) 

Hay  and  grain 

General  mercihandifle 

Stone 

Total 

Amoont  of  leyenne  ooUeotod,  nonib. 
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GG7. 

IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

^Hject. — ^To  secure  a  navigable  ohannel  from  Lake  Michigan  into 
1^  ^Distiqae  Biver,  which  is  the  harbor  of  Manistiqne. 

JPryect. — The  original  project,  adopted  in  1880,  provided  for  the  ex- 
r^^ation  of  about  20,000  cubic  yards  of  material  to  complete  a  channel 
L£»4)  feet  wide  and  12  feet  deep  between  piers  constructed  by  local  enter- 
>s-i8e  at  the  mouth  of  Manistiqne  Biver. 
J^reaent  works. — Not  any. 

Jkpth  of  water. — Originally  7  feet ;  increased  to  10  feet  by  private  en- 
I'^scrprise  before  any  appropriation  hM  been  made  by  the  Government. 
E^^Breseat  depth  not  known. 

Operations  during  the  fiscal  year. — Not  any. 

^Rmarks  and  r€oommmdations.^An  appropriation  of  $5,000  was  made 
Ek>ir  this  harbor  in  1880,  and  of  $1,000  in  1881. 

The  only  work  done  under  these  appropriations  was  the  removal  of 
,780  cubic  yards  of  material  in  1880,  under  a  contract  with  the  Chicago 
niubering  Opmpany. 

In  October,  1^,  a  survey  of  the  harbor  showed  that  the  direction  of 

t^li€  piers  lay  across  the  natural  channel.    At  this  time  the  company, 

T^liich  had  buUt  t^e  piers  and  had  also  secured  the  contract  for  dredg- 

^^1?,  found  it  necessary  to  renew  about  330  feet  of  the  west  pier,  which 

*^^  been  washed  away. 

The  superintendent  of  the  company  was  notified  by  the  officer  in 
charge,  Maj.  H.  M.  Bobert,  that  the  pier  lines  would  have  to  be  reeti- 
A^  to  accord  with  the  natural  channel.  The  company  declined  to  com- 
ply with  this  demand,  and  their  contract,  which  had  been  extended 
^m  December,  1880,  to  June  1, 1881,  was  suspended.  There  have 
V^n  no  operations  at  this  harbor  since,  and  no  money  is  asked  for  its 
improvement. 

9^guial  estimAte  (see  Report  of  Chief  of  EDgineexs,  1680,  page  1931) |6,000 

Appropriated 6,000 

Money  statement. 

J'^jy  1, 1887,  amount  avaOable $3,501.79 

^*y  1, 1888,  amount  expended  during  fiscal  year,  exoluBive  of  liabilities 
^'itBtanding  July  1, 1887 400.00 

•^°^y  1, 1888,  balance  avaUable 3,101.79 


h. 


» 


GG8. 

XMPBOVEMENT  OF  CEDAB  BIVER  HABBOB,  MICHIGAK. 

r^S^ljeet. — ^To  secnre  a  navigable  channel  from  Oreen  Bay  into  Cedar 

^.^roiect. — The  original  project  adopted  in  1883  provided  for  the  con- 
^y'Uction  of  two  parallel  piers  200  feet  apart,  extending  from  the  month 
*  Oedar  River  to  the  16foot  contour  in  Green  Bay,  and  dredgiug  a 
^uannel  between  them  14  feet  deep.  Also  removing  an  outer  shoal  by 
hedging  to  a  depth  of  15  feet. 
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A  modification  of  this  project  approved  in  1S84  provided  for  coni 
ing  the  piers  in  a  direct  line  with  the  part  already  bailt  instead  c 
an  angle,  as  originally  proposed. 

Present  works. — Pile-piers  lined  with  sheet  piling :  (1)  East  Pier 
feet  in  length,  16  feet  wide ;  (2)  West  Pier  301  feet  in  length,  16 
wide.    All  were  bnilt  in  1883-'85,  and  are  in  good  condition. 

Dqfth  of  water. — Originally  8  to  10  feet^  obstructed  by  a  3-foot  b 
front  of  the  month. 

Soundings  made  in  October,  1885,  showed  a  channel  aboat  50  fe< 
width,  13  feet  deep,  and  100  feet  in  width,  11  feet  deep. 

(^ferations  during  the  fiscal  year. ^^'Sot  any. 

BemarJcs  and  reeommmdations. — ^The  commerce  of  Cedar  Biver  i 
tirely  local  and  incidental  to  a  single  saw-mill.  A  harbor  of  refuge 
not  seem  to  be  needed  at  this  point,  and  if  it  were,  the  conditions 
not  favorable  for  its  construction.  No  appropriation  for  continuing 
improvement  has  been  recommended  since  1885. 

OrigiDal  estimate  (see  Report  of  Chief  of  Engineers,  188%  page  2121)....      |13 
Appropriated 3 

Money  statement 

Jaly  1, 1887,  amount  available |e,€ 

July  1,  18(^8,  amount  expended  during  fiscal  year,  exoinsive  of  liabilities 
outstanding  July  1,  1887 3 

July  1, 1888,  balance  available  .y 2,2 

i  Amount  (estimated)  required  for  completion  of  existing  project 106,0 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THR  CALBin>AR  TXAR  1887. 

[Fnmiahed  by  SpAlding  Lumber  Compsqy.] 

Name  of  harbor,  Cedar  River,  Mich.    CoUection  district,  Superior,  Mieh.    K< 
light-house.  Chambers  Island,  Mich. 

ArrivaU  and  depariurti  ofve$$eli. 


DMoripUon. 


Steam 

Sail 

Total 


Anivali. 


Vvmbsb 


« 


48^000 


lOiOOO 


Kvmber. 


195 
175 


S70 


T€ 


^ 
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1837 


Azttolflt. 


BBber,  lath,  piokete,  and  ahiiiglM •— 

oeta,  polM,  and  ties 

Uia •% • 

lah 

Total y 

oiFomk 

roooriM,  oto. •>•.>•..•>••••••.•••.•. .>>..•...  .....>•>> 

nvriaioiia  .....••..••..•..•..••.•••••.••••-••.....••.«.. 

raia,  baT,  and  feed 

pm.  atoM.  hatdwaie,  ato 

riok,  coal,  and  lime • 

enenl  merebandiae^  eto 

ioiaca,  caiUa^  and  oxen <i..... 

Total 


Approzhnate 
Talnob 


$660,000 

126^000 

COOO 

9;  000 


790^000 


80.000 
16,000 
26,000 
17,500 
1,800 
S6.0fl0 
13,000 


128,000 


AmoaBt  of  reyenae  eolleoted,  none* 


\  G  G  g. 

IMPROVEMENT  OF  MENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Oftftfcf.— To  secure  a  navigable  channel  from  Green  Bay  into  the  Me- 
omonee  Biver. 

PrqjecL — ^The  original  project  adopted  in  1871  provided  for  the  con- 
faction  of  two  parallel  piers  400  feet  apart,  extending  from  the  month 
r  the  river  to  the  15-foot  contoar  in  Green  Bay,  and  dredging  a  Chan- 
el between  them  14  feet  deep.  In  1874  it  was  decided  to  extend  the 
iers  to  the  16-foot  contonr. 

Present  irorX».— (1)  North  pier,  1,854  feet  in  length,  consisting  of  585 » 
)et  of  slab-pier  20  feet  wide ;  609  feet  of  pile-pier,  481  feet  of  the  same 
aviDg  a  width  of  14  feet  and  128  feet  a  width  of  18  feet;  660  feet  of 
ribs,  610  feet  with  a  width  of  20  feet  and  50  feet  with  a  width  of  24 
^t.  (2)  Soath  pier,  2,710  feet  in  length,  consisting  of  1,900  feet  of  pile- 
ier,  1,804  feet  having  a  width  of  14  i^det  and  96  feet  a  width  of  18 
)et :  and  810  feet  of  cribs  20  feet  wide. 

The  pile-piers  were  bnilt  1871-1874,  and  the  cribs  1876-1884. 

The  cribs  are  in  good  condition.  It  is  probable  that  some  repairs  will 
e  needed  to  the  pile-piers  at  an  early  date. 

Depth  of  water. — Originally  4  feet.  In  1886  at  the  enter  end  of  the 
orth  pier,  16  feet :  sonth  pier,  11  feet.  In  1886  a  channel  270  feet  in 
ridth  and  14  feet  deep  was  dredged  between  the  piers  and  through  an 
nter  bar  that  projected  from  the  sonth  pier-head. 

Operatiom  during  tke  fiscal  year. — Not  any. 

J&marks  and  recommendations. — The  navigation  of  this  harbor  pre- 
ents  some  pecnliar  and  exceptional  features,  viz :  Vessels  entering  for 
argoes  come  light,  and  no  heavily  laden  craft  seek  it  for  shelter ;  the 
eparting  lumber-laden  vessels,  with  a  draught  of  13  or  14  feet,  wait 
)r  smooth  water,  and  consequently  the  usual  allowano^  of  ^  l^\>^'ds<s 
1  depth  is  not  necessary  at  this  harbor. 
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The  extension  of  the  soath  pier  is  not  considered  necessary,  for  if 
the  bar  should  reform  it  conld  be  removed  by  dredging  atsmall  expense. 

The  Menomonee  Biver  Lumber  Company  still  continue  their  unau- 
thorized and  improper  use  of  the  south  pier  by  piling  their  lumber 
thereon,  while  they  moor  heavy  barges  and  scows  to  the  north  pier. 

It  is  proposed  to  apply  available  funds  to  the  maintenance  of  the 
channel  and  piers. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1874,  Part  I,  page  139) .    |212, 000 
Appropriated T 903,000 

Money  statement. 

Jaly  1, 18B7,  amoant  ayaiiable |3, 100.51 

July  1,  1888,  amount  expended  daring  fiscal  year,  exolnsive  of  liabilities 
outstanding  July  1,  1887 730.n 

July  1,  1888,  balance  ayailable , 2,370. 

Amount  appropriated  by  act  of  August  11, 1888 9,000. 

Amount  available  for  fiscal  year  ending  June  30,  1889 11, 370. 


COMMSRCLAX.  STATISTICS  FOB  THX  CALKNDAB  TEAB  1887 
[FamlBbed  by  G.  H.  C«I1,  ooUeotor.] 


Name  of  harbor,  Menomonee,  Wis.     Collection  district,  Superiori  Mich.    K 
light-house,  Menomonee,  Wis. 


ArrivaU  and  departure  ofve8§eU, 


DMoriptioB. 


AnlTali. 


Ifmnbop* 


TonnsgOb 


ITomlwr. 


Steam 

SaU 

Total 


208 
887 


21,266 
7S.788 


690 


100,064 


367 


2U 
78» 


600 


ifliu 


PrincipiU  arUolnof  export  and  import 


ArttolM. 


BZFORXB. 

Lamber 

Lath ;".;; 

Shtnglea *" 

Pickets .'-'.'.'.*.'*.'.'.'.*"." ".".'." 

Total 

QfPOBIB. 
ProTlaiona  and  general  merohandlae 

Amount  of  Fevtnue  collected,  none. 


t,mA^ 


i^is^t^ 
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» 

G  G  10. 

IMPKOVEMENT  OP  OCONTO  HARBOR^  WISCONSIN. 

Olject. — ^To  secure  a  navigable  channel  firom  Green  Bay  up  the  Oconto 
Liver  to  the  city  of  Oconto. 

Prcject. — ^The  original  project  adopted  in  1882  provided  fortheforma- 
ion  of  a  channel  100  feet  wide  and  8  feet  deep,  by  extending  the  slab- 
ier  bnilt  by  the  city  to  the  lO-foot  contour  in  Green  Bay,  and  dredging 
etween  them  and  up  the  river  to  Section  Street  Bridge,  a  distance 
f  about  2  miles ;  the  piers  to  be  parallel  to  each  other  and  150  feet 
.part. 

Present  trorX^.— (1)  North  pier,  1,603  feet  long,  20  feet  wide.  For  1,100 
3et  the  piles  are  5  feet  apart ;  for  the  remaining  503  feet  the  piles  are 

feet  apart  on  the  channel  side  and  2  feet  apart  on  the  outer  side,  the 
itter  being  provided  with  walling  timbers,  cross-ties,  and  tie-rods.  The 
Uing  is  composed  of  slabs  and  edgings  ballasted  with  sand.  (2)  South 
ier,  2,151  feet  long,  20  feet  wide.  For  1,850  feet  the  piles  are  5  feet 
part :  the  remaining  351  feet  is  close  piling.  The  filling  is  composed 
f  slabs  and  edgings  ballasted  with  sand,  except  the  outer  301  feet, 
'hich  is  covered  with  2  feet  thickness  of  stone.  (3)  The  outer  side  of 
[le  south  pier,  beginning  300  feet  from  the  outer  end,  for  a  distence  of 
,000  feet,  is  protected  from  ice-pressure  by  a  line  of  close  piling.  (4) 
Ldditioual  stability  is  given  to  1,200  feet  of  the  south  pier  by  a  line  of 
iles  on  the  channel  side  3  feet  a'part,  provided  with  walling  timbers^ 
ross-ties,  and  iron  tie-rods  at  intervals  of  9  feet. 

These  piers  were  built  1882-1885,  and  are  in  fair  condition,  except  sec- 
ions  8  to  13  of  the  north  pier,  a  distance  of  300  feet;  a  severe  freshet 
tiat  occurred  in  May,  1888,  having  caused  a  settlement  of  the  filling. 
Lbout  one  hundred  cords  of  slabs  or  stone  are  required  to  bring  the 
lling  up  to  a  proper  height. 

Depth  of  water, — ^Originally  2  feet,  increased  to  3^  feet  by  local  enter- 
rise.  Soundings  made  in  July,  1887,  show  a  channel  between  the 
iers  about  30  feet  wide  and  8  feet  deep.  An  available  chanuel  6  feet 
eep  extends  up  the  river  to  Spies's  mill,  a  distance  of  about  one  mile. 

Operatio'ns  duriiig  the  fiscal  year, — ^By  hired  labor  and  open  purchase 
[le  construction  of  1,200  ieet  of  re-enforcement  piling  on  the  channel  side 
f  the  south  pier  was  in  progress  at  the  beginning  of  the  fiscal  year, 
nd  was  completed  in  July,  1887. 

Bemarlcs  and  recommendations. — ^The  history  of  this  work  of  improve- 
lent  is  somewhat  peculiar. 

A  survey  of  the  month  of  the  Oconto  Biver  was  ordered  by  the  act  of 
ttly  It,  1870,  and  was  made  in  the  same  year  under  the  direction  of 
[aj.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  that — 

General  oommeroe  and  navigation  will  not  be  benefited  by  a  harbor  at  this  point. 
The  amount  reauiied  for  the  actiye  and  permanent  completion  is  |500,000.  (See 
eport  of  Chief  of  Engineers  for  1871.) 

The  act  of  March  3, 1879,  directed  a  re-examination  or  survey,  which 
as  also  made»under  M^or  Houston's  direction,  and  in  October,  1879, 
lat  officer  reported  a  reduced  estimate,  amounting  to  $382,027.18. 
See  Beport  of  Ohief  of  Engineers  for  1880.)  Both  of  these  estimates 
ere  based  on  securing  a  12-foot  channel. 

In  January,  1881,  the  Secretary  of  War  was  informed  that  the  citizens 
'  Oconto  had  uudertaken  the  work  of  improvement  on  «b  ixiMvXi  tixqt^ 
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economical  plan  than  that  recommended  by  the  Government  engineer, 
and  a  request  was  made  for  a  further  examiuationy  with  the  hope  that 
a  small  appropriation  might  be  made  in  aid  of  the  work.  Major  Hous- 
ton made  an  examination,  and  -while  not  indorsing  the  method  of  con- 
stmction  adopted  by  the  citizens,  reported  that  an  appropriation  of 
$5,0()0  or  $10,000  '^  would  be  of  great  assistance  ^  to  the  people  in  cbxtj* 
ing  on  the  work  of  improvement. 

The  character  of  the  citizei^s'  plan  and  estimate  may  be  judged  firom 
the  fact  that  they  proposed  to  build  1,800  feet  of  pier  for  $1,500,  or  83^ 
cents  per  linear  foot. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  improving  Ooonto 
Harbor,  it  is  believed,  on  the  strength  of  the  above-quotA^d  remark  of 
Major  Houston. 

Maj.  H.  M.  Bobert,  Oorps  of  Engineers,  having  succeeded  to  the  charge 
of  the  work,  submitted  a  project  in  1881  to  obtain  an  8-foot  channel,  at 
an  estimated  cost  of  $11^5,000.  This  was  modified  in  1883,  the  revised 
estimate  involving  a  total  cost  of  $150,000,  whichis  the  project  at*preseot 
being  cairied  out. 

The  first  appropriation  for  this  harbor  was  made  in  1881,  and  work 
was  begun  in  the  ensuing  year. 

The  channel  is  often  used  for  booming  and  mooring  logs  and  lumber 
scows,  and  the  piers,  built  in  the  cheapest  practicable  manner,  are  con- 
stantly receiving  injuries  from  such  use,  the  piles  being  frequently 
broken  and  the  slab  filling  washing  out.  That  part  of  the  piers  built  by 
the  citizens  was  so  poorly  constructed,  that  unless  rebuilt  or  extensively 
repaired  it  will  soon  afford  no  protection,  and  render  the  outside  work 
unavailable. 

The  south  pier  is  built  to  the  full  length  contemplated  by  the  approved 
project. 

To  complete  the  north  pier  to  the  10-foot  contour,  as  originally  de- 
signed, wonld  require  an  ext<ension  of  875  feet,  at  a  cost  of  about  $10,000- 
As  the  south  pier  is  the  weather  pier,  and  as  the  north  pier  is  protCHcted 
by  the  south  pier  and  by  Peshtigo  Point,  it  would  seem  to  be  unneces>^ 
sary  to  extend  the  north  pier  farther. 

It  is  recommended  that,  if  Congi*ess  should  continue  to  make  appnr 
priations  for  this  improvement,  the  expenditure  of  the  money  be  mad 
contingent  on  the  city  of  Oconto  keeping  in  repair  the  part  built  by  prL 
vate  enterprise. 

MateriaU  and  labor  used  in  building  1,200  linear  feet  of  re-enforoement  piling  to  Ike  eon 

pier, 

18,091  pounds  Borew-bolts  ttDd  tie-rods,  at  3.1  cents t560.i 

21,196  feet,  B.  M.,  pine  timber,  at  $15.43  per  thoasand 337.  i 

10,416  linear  feet  pine  piles,  at  9|  cents —• 976.1^^.^ 

108.22  cords  stone,  at  $4-24 458.8^^ 

Repairs  and  purchase  of  tools,  etc 830.7^::: 

Towing,  fuel,  and  hire  of  scow  for  pile-driver ....•••..  168.  OC^:: 

Labor 1,020.4^ 

ToUl 3,74«. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1883,  page  1646) 150,00^2 

Appropriated .....^ 48,00('^" 


Commercial  statistics  for  the  calendar  year  1887  were  applied  for 
the  usual  source,  but  no  reply  has  been  received,  and  the  statistics  for^'^ 
the  calendar  year  1S&6  ace  uaed. 


3:-;.:;;;i:;.;::;:;;:2!i»««i<;::;-'  ^  ■"■ '^  <■•.•■  "f  ^^-^y 


30,1888: 
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Manejf  HatemeiU. 

87,  amount  ayailable H  104. 14 

68,  amoont  expended  during  fiscal  year,  excloBiye  of  liabilities 

ding  July  1, 1887 3,904.50 

88,  balance  available 199.64 

^ppropriatedby  act  of  August  11, 1883 20,000.00 

kTailable  for fisoal  year  ending  June  30, 1889 90,199.64 

>  ^estimated)  required  for  completion  of  existing  project  ..••••..  *  63^000. 00 
(that  can  be  profitably  expended  in  the  fiscal  year  ending  June 

90 9,000.00 

bed  in  compliance  with  requirements  of  sections  S  of  river  and 
»r  acts  of  1866  and  1867.    • 


COMMXBCIAL  STATISTICS. 


r  harbor,  Oconto,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest  light- 
srwood  Point,  Wis. 


ArrivaU  and  departure$  ofve$9eU. 


\ 


PHmeipalarHoUi  of  import  mtd-expori. 


lAnd  ties. 


la 


Value.* 


985,000 

800,000 

80,000 

200,000 

18,000 

11,000 


784,000 


Exports. 


Lumber,  IaUi,  and  thinglee. ... 

Cedar  posts  and  ties , 

Slab  wood 

FarmpTodacts 

Telegraph  and  hoop  poles 

Boxes,  crates,  sash,  doors,  eto 


T^ytal 


*Appvoximate. 


G  G  zz. 


Valoe.* 


1780,000 

140.000 

18,000 

68,000 

18,000 

125^000 


1,088^000 


UIPROYEMENT  OP  PEN8AUKEE  HAKBOR,  WISCONSIN. 

L — ^To  secure  a  navigable  channel  from  Green  Bay  into  the  Pen- 

Biver. 

tst — ^The  original  project,  adopted  in  1883,  provides  for  continn- 

lab-pier,  which  had  been  bnilt  by  private  enterprise,  until  it 

reach  the  10-foot  contour  in  Green  Bay,  and  dredging  a  chaDnel 

r  it  to  a  depth  of  10  feet,  and  width  of  100  feet,  connecting  the 

iter  in  the  river  with  the  deep  water  in  the  bjv3\ 

:ng  88 116 


1 


±tfnnaTK9  ana  recoTmnenaaiions. — xoen 
aud  consequently  no  necessity  for  asking 
tinning  the  improvement. 

-Estimated  ooRt  (see  Report  of  Chief  of  Engineei 
Appropriated 

Money  stai 

Jaly  1|  1887,  amoant  available 

July  1, 1888,  amoant  expended  during  fiscal  yef 
outstanding  July  1,1^7 

July  1, 1888,  balance  ayailable j 

C  Amount  (estimated)  required  for  completion  of 
<  Submitted  in  compliance  with  requirements  oi 
I     and  harbor  acts  of  1866  and  1867. 


G  G  12. 


IMPROVEMENT  OF  GREEN  BAY  1 


Object — To  secare  a  more  direct  and 
Bay  into  the  Fox  River,  which  is  the  harl 

Project — The  original  project,  adopted 
ing  a  channel  200  feet  wide  and  12  feet 
Fox  Eiver,  through  Grassy  Island,  to  the 
a  distance  of  about  8,800  feet,  and  revetti 
at  Grassy  Island.    This  project  was  comp 

A  supplementary  project,  adopted  in  1< 
ing  the  channel  and  increasing  its  depth  t 

In  1874  it  was  decided  to  increase  the  d 
the  length  to  about  10,000  feet. 

Present  works, — Revetments  at  GTasas: 

fi9n  fAAt.  loner  OT./1     t4     A.^  — •--^— -St-^^^*3B 
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dth  was  bat  175  feet,  the  remainiDg  25  feet  on  tbe  east  side  having  a 
pth  of  from  10  feet  to  12  feet. 

(derations  during  the  fiscal  year. — ^By  hired  labor  and  open  purchase  ' 
e  saperstractnre.  5  feet  in  height,  was  rebuilt  upon  the  west  revet- 
dnt  at  Grassy  Island  for  its  entire  length  of  G20  feet. 
Remarks  and  recommendations. — The  maintenance  of  a  good  channel 
important  for  the  navigation  of  the  Fox  Kiver,  and  in  the  event  of 
[>Dey  being  appropriated  for  the  coDtinuance  of  this  work  it  is  pro- 
leed  to  expend  it,  or  as  much  as  may  be  necessary,  in  dredging  the 
aonel  to  the  dimensions  required  by  the  existing  project.  Small  an- 
lal  expenditures  will  be  necessary  to  maintain  this  long,  narrow 
annel. 

iteriah  and  labor  U9ed  in  repairing  6*20  linear  feet  of  the  west  revetnient  at  Grassy 

Island. 

071  pounds  screw  and  drift  bolts,  at  >2.74  cents  per  pound $440. 34 

r  cords  ed^ngs,  at  $1.50 •  160.50 

634  feet,  B.  M.,  pine  timber,  at  $15.43  M 1,491.06 

04  linear  feet  pine  piles,  at  10  cents r 170.40 

r.58  cords  stone,  at  $3.74 686.59 

rchaseand  repair  of  tools,  teto 97.53 

unsporting  men,  etc.,  towing  and  scow-hire 260.70 

bor 1,405.49. 

Total .^... 4,712.61 

timated  cost  of  present  project  (see  report  of  Chief  of  Engineers,  1881, 

>age2069) $135,000 

ipropriated 105,000 

Money  statement. 

ly  1,  1887,  amount  available ^..     $5,421.14 

ceived  from  sale  of  fuel,  to  officer 16.50 

5, 437. 64 
ly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ratetanding  July  1, 1887 5,229.61 

ly  1,  1888,  balance  available 208.03 

lount  appropriated  by  act  of  August  11,  1888 10,000.00 

lount  available  for  fiscal  year  ending  June  30,  1889 10, 208. 03 

Imonnt  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Lmount  that  can  be  profitably  expended  tn  fiscal  year  ending  Jane  30, 1890  20, 000. 00 
Kibmitted  in  compliance  with  requirements  ot  secfcions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


C01fMBR(HAL  SIATISTICS  FOR  THE  CALENDAR  YEAR  1887. 

f  Furnished  by  Robert  Barclay,  deputy  oollector  of  cuBtoms.! 

^ame  of  harbor.  Green  Bay,  Wisconsin  j  collection  district,  Milwaukee,  Wis. ; 
urest  light-bouse,  Qrassy  Island,  Wisconsin. 

Arrivals  and  departures  of  vessels. 


Deaoription. 


Bmem  .. 
rpellen. 
tooners . 

Total 


ArriTals. 

Departures. 

Number. 

Tonnage. 

Number. 

ToDuago. 

333 
125 

104 

35, 728 

60,  ms 

3U,  OOU 

337 
125 
1(>8 

36.002 
«0, 302 
30,'i;iV 

G22 

\    1^-2, 42a  \           «iKi\     \^V^^ 
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Principal  articles  of  export  and  import. 


Articles. 


Yalm. 


EXPORTS. 

Grain  .J^. 

Flour , 

Lumber ^ 

Brick 

General  merchundise 

Total 

IMPOSTS. 

Coal 

Iron ^ 

Luinl)cr , 

Geuerul  merchandise 

Total 


MO,«i 
76.913 
10, 060 

100,000 


],  312,013 


!o,oao 

300,000 


<27,5» 


G  G  13. 

HARBOR  OF  REFUGE  AT  ENTRANCE  OF  STURGEON  BAY  CANAL,  WIS- 

CONSIN. 

Object, — The  formation  of  au  outer  basin  covering  the  Lake  Michigan 
cutraoce  to  the  Sturgeon  Bay  and  Lake  Michigan  ShipCanal,  to  serve 
as  a  small  harbor  of  refuge,  and  to  enable  vessels  seekfng  a  more  com- 
modious harbor  than  it  aftbrds  to  enter  the  canal  in  safety,  passiog 
through  it  into  Sturgeon  Bay,  which  possesses  all  the  requirements  of 
a  perfect  harbor  of  refuge  for  all  the  lake  commerce. 

Project — The  original  project  submitted  in  1871  and  adopted  in  1873 
provided  for  the  construction  of  converging  piers  850  feet  apart  at  the 
base  and  250  feet  apart  at  the  outer  end,  each  about  1,200  feet  in  leogUi, 
extending  to  the  18foot  contour  in  Lake  Michigan  and  dredging  th» 
inclosed  area. 

Supplemeutary  projects  adopted  in  1871>  and  1880  did  not  change  the 
object  of  the  origiual  project,  but  provided  for  sheet-piling  the  pile-piers  «a 
extending  eacli  ])ier  150  feet  by  detached  works,  so  as  to  increase  th 
width  of  entrance  from  235  feet  to  335  feet,  and  dredging  to  obtain  a 
least  16  feet  in  depth  over  so  much  of  the  area  of  the  basin  as  would 
useful  to  vessels  entering  the  harbor^ 


Present  works. 


Slab  ]»i«'r: 

IMlfH  4  foot  apart. 

CloHO  piling 

Pile-pier,  close  piling 

Do 

Crib  pier 

l>o 


Length  of  each  main  pier 


Crib-piers 
Do... 


Lenj^tb  of  eocb  detached  pier.. 
Tot4il  loni;(h  of  cacli  pier 


Width. 


North 

Pier, 

length. 


Soatlm 
Pier- 
lengtAx- 


Giiiilo  piliiiji  to  coiinoct  in:iin  and  detached  piers,  total fwt.. 

North  slab  aii<l  i)ile  pier,  sheet  jiih'tl do. .. 

South  HliiU  aud  pih-pier,  Hlieet   pihd do... 

TVumber  of  cubic  yards  of  material  dredged 
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The  slab  and  pile  piers  were  built  in  1873-'74 ;  tliey  are  in  fair  con- 
dition, but  their  age  renders  probable  repairs  necessary  at  an  early  day- 

The  crib-piers  and  guide  piling  were  built  1878-'84  and  are  in  good 
condition. 

Depth  of  water. — Soundings  taken  June  2, 1887,  show  a  least  depth 
af  water  at  the  entrance  of  15r7  feet,  and  14  feet  or  over  thence  to  the 
canal. 

Operations  during  the  fiscal  year. — ^Not  any. 

lUmarlcs  and  recommendations,— As  stated  in  previous  reports^  the  ad- 
vantages expected  to  accrue  to  vessels  navigating  Lake  Michigan, 
when  the  construction  of  a  harbor  of  refuge  at  this  place  was  projected, 
have  not  been  entirely  realized.  In  tempestuous  weather  the  harbor 
is  too  limited  and  does  not  afford  suf&cient  security  to  vessels  seeking 
its  shelter,  often  necessitating  their  passage  through  the  canal  to  avail 
themselves  of  the  superior  advantages  afforded  by  the  natural  harbor 
of  Sturgeon  Bay. 

Tolls  are  exacted  by  the  canal  company  from  vessels  using  the  canal 
either  as  an  avenue  of  safety  or  for  purposes  of  trade.  As  the  construc- 
tion by  the  United  States  of  a  harbor  of  refuge  at  the  lake  entrance  of 
the  canal  is  a  direct  benefit  to  the  canal  itself,  it  would  seem  no  more 
than  just  that  vessels  seeking  safety  in  the  harbor  and  compelled  to 
pass  through  the  canal  to  secure  such  safety  should  be  exempt  from 
paying  toll  to  the  canal  company.  It  i»  therefore  recommended  that 
such  legislation  be  accomplished  as  shall  render  the  canul  free  to  vessels 
that  may  be  compelled  to  use  it  through  stress  of  weather. 

As  the  pier  construction  is  completed  and  no  dredging  required  at 
present,  it  is  probable  that  the  4ivailable  balance  is  sufficient  for  repairs 
and  maintenance ;  therefore  no  appropriation  is  asked  for  the  ensu- 
ing year. 

Estimated  coet  (see  Report  of  Chief  of  Engineers  1874,  Parfc  I,  page  141). ..  |180, 000 
Appropriated 165,000 

Commercial  statistics  for  the  calendar  year  1887  have  not  been  re- 
ceived and  the  statistics  for  the  year  1885  are  used,  as  they  are  the  latest 
at  hand. 

Money  statement^ 

Jaly  1,  1887,  amoant  available |4,027.71 

July-  1»  1S88,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
ofitetanding  July  1,  1887 387.29 

July  1, 1888,  balance  available 3,640.42 


COMMERCIAL  STATISTICS. 

Name  of  barbor,^1iarbor  of  refuse  at  entrance  of  Sturgeon  Bay  Canal,  Wisconsin. 
Collection  district,  Milwaukee,  Wis.    Nearest  light-house,  entrance  to  harbor. 

Number  of  vessels  and  their  tonnetge  which  passed  through  and  sought  refuge  at  the  Sturgeon 
Bay  and  Lake  Michigan  Ship-  Canal,  during  the  calendar  year  1885. 

Tonnage. 


From  Lake  Michigan  to  Green  Bay 2,515  442,701 

Trom  Oreen  Bay  to  LakeMlohigan 1,00«  225,810 

In  canal  for  refuge 180  25,637 

Total , A  vi^J^X  «^A^A 
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G  G  14. 

IMPROVEMENT  OF  AUNAPEE  HARBOR,  WISCONSIN. 

. — ^To  secure  a  small  artificial  haVbor  for  local  purposes  in 
ith  a  uavigable  channel  lesuling  thereto  from  Lake  Michigan. 
t — ^Tho  project  of  improvement  adopted  in  1875  provided 
lation  of  a  small  artificial  harbor  connected  with  the  lake  by 
100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  eonstra 
wo  piers  extending  from  the  shore-line  to  the  13-foot  contour  i 
>;  also  for  blasting  and  dredging  rock  from  the  river-bed  d 
;h  for  a  distance  of  750  feet. 

sordauce  with  a  modification  of  the  original  project  approvi 
3er  27,  1884,  the  cribs  sunk  in  extension  of  the  piers  have  bee 
iO  feet  further  from  the  center  line  of  the  channel  than  the  oL 
id  will  afford,  when  completed,  a  200foot  entrance  between  th 
ds. 

It  works. — (1)  North  pier,  902  feet  in  length,  composed  of  352  fee 
)ier,  320  feet  of  which  is  14  feet  wide  and  32  feet  20  feet  wide; 
)  feet  of  cribs  20  feet  wide.    (2)  South  pier,  1,125  feet  in  length 
»d  of  625  feet  of  pile-pier  14  feet  wide  and  500  feet  of  cribs 
e. 

ile-piers  were  built  1871-1874  and  are  in  a  fair  condition.  Th 
's  were  built  1875-1884.  Four  h  undred  and  fifty  feet  of  the  north 
feet  of  the  south  are  completed  and  in  good  condition,  the  re- 
'  100  feet  of  the  north  and  150  feet  of  the  south  pier  are  withoat 
•ucture,  and  one  crib  60  feet  in  length  was  moved  several  feet 
osition  by  ice  pressure  in  April,  1888. 

of  water. — Originally  2  feet.  Soundings  made  in  July,  1885, 
e  least  depth  at  entrance  to  be  12.7  feet,  and  a  narrow  but  avail- 
mnel  thence  up  to  the  bridge  of  about  7  feet  in  depth. 
tions  during  the  fiscal  year. — Owing  to  a  proviso  in  the  appro- 
act  of  August  5, 1880,  that  wharfage  over  the  Government  piers 
made  free,  no  work  has  been  done  during  the  fiscal  year  end- 
e  30,  1888. 

rics  and  recommendations. — From  the  commencement  much  trouble 
a  experienced  in  carrying  on  the  work  at  this  harbor,  owing  to 
that  a  private  party  claims  to  own  the  entire  site  of  the  harbor 
)  piers  up  to  the  highway  bridge.  This  man  was  the  owner  of 
ig-pier,  from  which  he  derived  a  handsome  revenue  before  the 
nent  undertook  the  improvement  of  the  harbor.  He  has  built 
ouse  just  in  the  rear  of  the  south  pier,  and  has  continued  to 
s  own  charges  for  all  goods  shipped  by  the  steamer  which  stops 
ree  times  a  week.  As  Ahnapee  has  no  railroad  communicatioo, 
his  man  claims  to  own  the  land  on  both  sides  of  the  river,  no 
reach  the  piers  except  as  he  may  direct. 

jas  been  the  subject  of  various  official  reports  (see  Ex.  Doc.  No. 
use  of  Representatives,  Forty -eighth  Congress,  second  session; 
nual  Reports  of  Chief  of  Engineers  for  1877,  1878,  and  1885). 
3  doubtless  due  to  those  reports  that  the  river  and  harbor  act  of 
5, 1886,  appropriating  $15,000  for  continuing  the  improvement 
ipee  Harbor,  contained  a  proviso  that  none  of  the  money  so  ap- 
:ed  should  be  expended  until  wharfage  over  the  Gk>vernment 
ould  be  made  free. 


^ 
^ 


£ng5 


1846  EEPOET  OP  THE  CUlEF  OP  ENGINEERS,  V.   S.  ARMY. 

G  G  14. 

IMPROVEMENT  OF  AUNAPEE  HARBOR,  WISCONSIN. 

Object. — ^To  secare  a  small  artificial  haVbor  for  local  parposes  in  Wi 
River  with  a  uavigable  channel  leading  thereto  from  Lake  Michigan. 

Project. — The  project  of  improvement  adopted  in  1875  provided  1 
the  formation  of  a  small  artificial  harbor  connected  with  the  lakebj 
channel  100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  constn 
tion  of  two  piers  extending  from  the  shore-line  to  the  13-foot  contoar 
the  lake ;  also  for  blasting  and  dredging  rock  from  the  river-bed  ne 
its  month  for  a  distance  of  750  feet. 

In  accordance  with  a  modification  of  the  original  project  approv 
September  27,  1834,  the  cribs  sunk  in  extension  of  the  piers  have  be 
placed  50  feet  further  from  the  center  line  of  the  channel  than  the  ( 
piers,  and  will  afford,  when  completed,  a  200-foot  entrance  between  t 
pierheads. 

Present  worJcs. — (1)  North  pier,  902  feet  in  length,  composed  of  352  £ 
of  pile-pier,  320  feet  of  which  is  14  feet  wide  and  32  feet  20  feet  wid 
also,  650  feet  of  cribs  20  feet  wide.  (2)  South  pier,  1,125  feet  in  leng 
composed  of  625  feet  of  pile-pier  14  feet  wide  and  500  feet  of  cribs 
feet  wide. 

The  pile-piers  were  built  1871-1874  and  are  in  a  fair  condition.  G 
crib-piers  were  built  1875-1884.  Four  hundred  and  fifty  feet  of  the  no 
and  350  feet  of  the  south  are  completed  and  in  good  condition,  the 
maining  100  feet  of  the  north  and  150  feet  of  the  south  pier  are  with< 
superstructure,  and  one  crib  50  feet  in  length  was  moved  several  i 
out  of  position  by  ice  pressure  in  April,  1888. 

Depth  of  water. — Originally  2  feet.  Soundings  made  in  July,  Ifi 
show  the  least  depth  at  entrance  to  be  12.7  feet,  and  a  narrow  but  av 
able  channel  thence  up  to  the  bridge  of  about  7  feet  in  depth. 

Operations  during  the  fiscal  year. — Owing  to  a  proviso  in  the  app 
priation  act  of  August  5, 1880,  that  wharfage  over  the  Government  pi 
must  be  made  free,  no  work  has  been  done  during  the  fiscal  year  e 
iug  June  30,  1888. 

BemarJcs  and  recommendations. — ^From  the  commencement  much  tron 
has  been  experienced  in  carrying  on  the  work  at  this  harbor,  owini 
the  fact  that  a  private  party  claims  to  own  the  entire  site  of  Uie  harl 
from  the  piers  up  to  the  highway  bridge.  This  man  was  the  ownei 
a  landing-pier,  from  which  he  derived  a  handsome  revenue  before 
Government  undertook  the  improvement  of  the  harbor.  He  has  bi 
a  warehouse  just  in  the  rear  of  the  south  pier,  and  has  continued 
make  his  own  charges  for  all  goods  shipped  by  the  steamer  which  8t< 
there  three  times  a  week.  As  Ahnapeehas  no  railroad  commnnicati 
iind  as  this  man  claims  to  own  the  land  on  both  sides  of  the  river, 
one  can  reach  the  piers  except  as  he  may  direct. 

This  has  been  the  subject  of  various  official  reports  (see  Ex.  Doc." 
259,  House  of  Representatives,  Forty -eighth  Congress,  second  sessi^ 
aKso  Annual  Reports  of  Chief  of  Engineers  for  1877,  1878,  and  1885). 

It  was  doubtless  due  to  those  reports  that  the  river  and  harbor  act 
August  5,  1886,  appropriating  $15,000  for  continuing  the  improvemi 
of  Ahnapee  Harbor,  contained  a  proviso  that  none  of  the  money  so  \ 
propriated  should  be  expended  until  wharfage  over  the  GovernnK 
piers  should  be  made  free. 


M I 
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efforts  of  tho  citizens  for  free  wliar£a>ge  have  been  unsuccessful, 
isequently  tliere  have  been  no  operations  carried  op  at  this  bar- 
ring the  past  fiscal  year. 

184,  two  cribs  were  sunk  in  extension  of  the  north  pier  and  three 
nsion  of  the  south  pier.  These  cribs  are  50  feet  further  from  the 
line  of  the  channel  than  the  old  piers,  and,  having  no  super- 
re,  are  very  dangerous  obstructions. 

very  desirable  that  work  at  this  harbor  should  be  resumed,  and 
^commended  that  the  proviso  about  free  wharfage  be  omitted 
iture  appropriations,  as,  after  the  channel  has  been  excavated 
the  present  site  of  the  bridge,  steamers  can  land  Ibbove  the  limits 
laud  now  claimed  by  the  owner  of  the  warehouse,  and  his  mo- 
will  then  be  ended. 

3d  cost  (see  Report  of  Chief  of  Engineers  for  1876,  Part  II,  pages 

9) 1175,000 

iated 155.000 

•  Money  statement 

.887,  amonut  available $15,433.42 

888,  amount  expended  during  fiscal  year,  excloslye  of  liabilities 
ndingJuIy  1,  1887 15a  80 

1888,  balance  available 15,274.(52 

appropriated  by  act  of  August  11,  1888 5,000.00 

available  for  fiscal  year  ending  June  30,  1889 20,274.62 

ntf  (estimated)  require!  i'ur  completion  of  existing  project 15, 000. 00 

at  that  can  be  profitably  (expended  in  liscal  year  endiugJuno  30, 1890    15,000.00 
tted  in  compliance  with  requireniont«  of  sections  2  of  river  and 
»or  acts  of  18G6  and  1867. 


COMMRRCIAL  STATISTICS  FOR  THE  CALENDER  YEAR  1887. 

(Furnisbed  by  M.  T.  Parker,  esq.] 

of  harbor,  Ahnapee,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest  light* 
tnrgeoQ  Bay  Canal,  Wis. 

ArrivaU  and  departures  ofvesseU, 


Description. 

Arrivals. 

Departnres. 

Number. 

Tonnage. 

Nomber. 

Tonnage. 

280 
830 

80,080 
88,960 

280 
827 

80,050 
88,840 

il 

610 

169,010 

607 

168^800 

% 

1 
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Principal  artioles  of  export  and  import. 


Articles. 


Cheeae,  butter,  aoden^scs •••.....•. 

Wheat,  OAta,  pease,  barley,  and  hay 

Shingles,  lath,  andlamber 

Railroad  ties,  poata,  bark,  and  wood 

Fresh  flab  and  salt  fish 

Livestock 

Potatoes,  wool,nHrs... • 

General  merchanmae 

Total 

DfFOBTB. 

Shinglea,  lath,  andlamber 

Leather  and  hides 

Coal,  iron,  ateel,  etc 

Sash,  doors,  blinds,  etc • 

Wagons,  aleigha,  agricultoral  implements,  etc g. 

General  merohandiie 

Total 


Appi 

▼I 


Amoant  of  reyenae  collected,  none. 


G  G  15. 

IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  int 
wannee  River,  which  is  the  harbor  of  Kewaunee. 

Pro/ecf.— The  projectof  improvement  adopted  in  1881  and  now  in 
is  for  the  formation  of  a  channel  from  a  point  about  2,000  feet  soc 
the  mouth  of  the  Kewaunee  Eiver  through  a  spit  about  300  feet 
affording  communication  between  the  river  and  Lake  Michigan, 
the  lake  end  of  this  cut  two  parallel  piers  200  feet  apart  are  to  be 
structed,  extending  to  the  ISfoot  contour,  with  dredging  betwee 
through  the  cut  to  a  depth  of  14  feet. 

Present  works, — Pile-piers  lined  with  sheet-piling.  (!)■  The  nort. 
is  1,000  feet  long  and  16  feet  wide.  (2)  The  south  pier  is  775  feel 
and  16  feet  wide.    They  were  built  1881-1887  and  are  in  good  com 

Depth  of  water. — Originally  2  feet.  Soundings  made  in  July, 
show  9  feet  depth  of  water  at  the  entrance  and  a  channel  betwee 
piers  about  100  feet  wide,  with  a  depth  of  from  10  to  12  feet.  Tl 
riverbed  north  of  the  new  entrance  has  also  been  dredged,  form 
basin  475  feet  long,  150  feet  wide,  and  10  feet  deep. 

Operations  during  the  fiscal  year, — Under  contract  dated  Octot 
1886,  with  Messrs.  Schwarz  &  Bemer,  of  Green  Bay,  Wis.,  for  ei 
ing  the  north  pile-pier  300  feet,  work  was  in  progress,  and  100  feet 
same  had  been  completed  at  the  beginning  of  the  fiscal  year.  T 
roaining  200  feet  were  completed  during  the  fiscal  year,  and  the  coi 
closed  August  6, 1887. 

By  hired  labor  and  open  purchase  15.3  cords  of  stone  were  plac 
the  north  side  of  the  north  pier  at  its  junction  with  the  beach  to  pi 
a  breach  that  appeared  imminent  at  that  point. 
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Remarks  and  reco^nmendations. — ^It  is  doubtfal  if  the  local  business  at 
this  harbor  would  iu  itseU' justify  the  completion  of  the  improvement. 
It  will,  however,  afford  protection  for  vessels  in  stress  of  weather,  and 
as  a  harbor  of  refuge  its  completion  is  desirable. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1890,  it  is  contemplated  to  expend  it  in  further  pier  construction,  dredg- 
ing, and  repairs  to  the  present  piers,  if  necessary. 

MaieriaU  lued  in  huHding  300  linear  feet  of  pile-piere,  and  their  east  in  place,  under  can 
Uraet  of  Mewre,  Schwart  jr  Bemer,  of  Green  Bay,  Wie.,  dated  October  19,  1886. 

10,822  linear  feet  round  piles,  at  18  cents |1,947.96 

18,574  feet,  B.  M.,  white-oak  timber,  at  $48  per  M 891. 55 

44.5(m  feet,  B.  M.,  Norway  sheet-piling,  at  ^  per  M 1,247.82 

3,004  feet,  B.  M., pine  plank,  at  |14  per  M 42.05 

615  linear  feet  pine  timber,  6  bv  12,  at  15  cents 92.25 

518  linear  feet  pine  timber,  12  by  12,  at  24  centa 124.32 

7,975.2  pounds  of  iron  screw-bolts  and  tie-rodsi  at  4f  cents 378. 82 

936  pounds  of  spikes,  at  4^  cents 42.12 

442.5  cords  stone,  at  $4.95 2,091.37 

6,858.26 

Cost  per  linear  foot 22.86 

Estimated  cost  (se^  Report  of  Chief  of  Engineers  for  1881,  page  2084).. ..    200, 000. 00 

Appropriated  by  the  United  States 45,000. 00 

Appropriated  by  local  authorities 8,042.72 

Total 53,042.72 

Mimey  statement 

July  1, 1867,  amount  available $7,658.84 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 7,469.47 

July  1, 1888,  balance  available 189.37 

Amountappropriatedby  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 189. 37 

{Amount  (estimated)  reauired  for  completion  of  existing  project 136, 937. 26 
Amount  that  can  be  prontably  expended  i n  fiscal  year  ending  J  nne  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMKBCIAL  STATISTICS  FOB  THS  CALENDAR  TSAR  1887. 

[Famished  by  J.  E.  Lathrop,  insiMctor.J 

Name  of  harbor,  Kewaunee,  Wis. ;  collection  district,  Milwaukee,  Wis.;  nearest 
light-honsei  Twin  River  Point,  Wis. 

ArrivaU  and  departures  of  veeseU. 


DeseriptioD. 

ArrivalB. 

Departures. 

Stoam 

199 
215 

Tonnage, 
90,  m 
18,734 

Number. 
199 
212 

IbntMkM. 
00,971 

Bift - 

18,498 

.sv 

Total 

414 

79.705 

411 

1      79^4fiA 

1 
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Principal  articles  of  export  and  import. 


Articles. 


Appr 


BXFOBT. 

Gntin 

Railroad  ties,  bark,  wood,  ahiiiffles,  piles 

Batter,  cbese,  effn,  ponitry,  etc 

Flour,  feed,  anoDraii 

Hay  and  potatoes 

Total 

mroBT. 

Frait  and  beer ,. 

General  merchandise '. 

AgrieoHanil  implements 

Lard,  plaster,  sMt,  oil,  and  ooal 

Total 


Amonnt  of  Teyenue  ooUeoted,  none. 


G  G  i6.   ' 

IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

Object. — ^To  secure  a  navigable  channel  from  Lake  Michigan  into 
Rivers,  where  the  harbor  of  Two  Bivers  is  situated. 

Project — The  project  for  the  improvement  of  this  harbor,  adopt 
1870,  provided  for  the  constraction  of  two  parallel  piers  extending 
the  river-mouth  to  the  Idfoot  contour  in  Lake  Michigan, and  drei 
between  them  to  a  depth  of  12  feet. 

Present  works. — Pile  and  crib  piers:  (1)  North  pier  1,810  feet 
composed  of  1,060  feet  of  pile-pier  14  feet  wide  and  750  feet  of  cri 
feet  wide.  (2)  South  pier  1,710  feet  long,  composed  of  960  feet  of 
pier  14  feet  wide  and  750  feet  of  cribs  20  feet  wide.  The  pile-piers 
built  1871-1874  and  the  cribs  1875-1884.  The  latter  are  in  good 
dition,  but  some  filling  and  repairing  will  be  required  to  the  pili 
an  early  date. 

Depth  of  water. — Originally  from  2  to  3  feet. 

At  the  close  of  dredging  in  September,  1885,  the  channel  had  a< 
of  12  feet  and  a  width  of  about  180  feet. 

Since  then  no  work  has  been  done,  and  considerable  filling  hasi 
place. 

In  May,  1887,  it  was  reported  that  a  narrow  channel  existed  of 
cient  depth  to  admit  vessels  drawing  10  feet. 

Operations  during  the  fiscal  year. — None. 

Remarks  and  recommendations. — It  is  not  deemed  necessary  to  ur 
immediate  completion  of  the  original  project,  which  would^requj 
extension  of  the  north  pier  of  about  400  feet  and  of  the  south  p 
about  500  feet. 

The  commerce  of  this  harbor  is  merely  nominal,  nearly  all  the  fn 
ing  being  done  by  rail.  The  improvement  has,  however,  furuishi 
inside  landing  place  for  what  commerce  there  is,  a  great  advantage 
piers  extending  from  the  shore  into  the  open  lake. 

The  removal  of  about  20,000  cubic  yards  of  material  is  necessfl 
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in  1881.  ThiBre  is  no  outer  bar,  and  farther  pier  extension  is  oi 
sary. 

A  portion  of  the  saperstructareisinbad  condition,  about  1,00( 
feet  being  from  seveuteeato  twenty-one  years  old.  All  of  ill 
soon  require  rebuilding,  and,  commencing  at  the  head  of  the  soal 
should  be  rebuilt  above  the  water  line  at  once. 

With  this  exception  the  piers  are  in  good  condition. 

There  has  been  no  dredging  since  June,  1883.  The  removal  ol 
20,000  cubic  yards  of  material  is  necessary  to  provide  a  safe  ei 
to  the  improved  channel  made  by  the  local  authorities  in  the  riv 

This  will  be  done  this  season  if  an  appropriation  is  made. 

No  additional  estimate  is  deemed  necessary  at  present,  as  tl 
mated  amount  required  for  the  completion  of  the  existing  i 
($16,362.54)  will  probably  be  sufficient 

This  is  one  of  the  most  important  harbors  on  Lake  Michigan,  n 
Milwaukee.  The  ship-yards  and  machine-shops  have  diverted  i 
eruble  trade  from  Chicago  and  Milwaukee,  the  owners  of  many  ' 
preferring  to  have  them  repaired  at  Manitowoc  than  at  oihe 
ports. 

There  is  considerable  local  commerce,  and  large  numbers  of  ' 
seek  refuge  here  during  storms. 

The  appropriation  of  $16,000  asked  for  is  to  applied  to  rebail* 
part  of  the  superstructure,  and  dredging. 

Cost  of  materials  in  place,  used  in  the  construction  of  five  ortbSf  eaok  50  frjf  24  hg 
and  250  feet  of  superstructure  upon  the  same,  averaaing  4  feet  {»  height,  under 
with  Messers.  Truman  jr  Cooper,  dated  October  19,  1886. 

14,676  linear  feet  pine  timber,  at  23  cents |S 

14,234  linear  feet  nemlook  timber,  at  20  cents 1 

lH,15Gfeet,  B.  M.,  pine  plank,  at  |15  per  M 

24,065.3  pounds  drift-bolts,  at  3  cents 

4,750  screw-bolts,  at  4  cents 

627  ponnds  spikes,  at  4  cents • 

1,061.93  cords  stone,  at  |6 I 

i: 

Cost  per  linear  foot  of  substrnctnre • 

Cost  per  linear  foot  of  snperstrnotnre 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1^1,  page  2094) 301 

Appropriated S9 

Money  statement 

Jaly  1,  1887,  amount  available •...••..    f) 

Eeoeived  from  sale  of  fuel  to  officer 


Jnly  1,  1888,  amount  expended  during  fiscal  year,  exolusive  of  liabilities 
outstanding  July  1, 1887 I 

July  1,  1888,  balauce  available 

Amount  appropriated  by  act  of  August  11,  1^ I 

Amount  available  for  fiscal  year  ending  June  30,  1889 I 

{Amount  (estimated)  required  for  completion  of  existing  project... i 
Amount  that  can  be  profitably  expended  in  fiscal  year  en<Qng  JonedO,  1890     ( 
Submitted  in  compliance  with  requirements  of  sectiona  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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COMMERCIAL  8TATI9TIC8  FOR  THB  CALSNDAR  TEAR  1887. 

[Fnmished  by  Edward  Conway,  depaty  oollector  of  oa«toms.l 

\  of  harbor,  Manitoiroc,  Wis.;  coUeotioD  distriot,  Milwaakee,  Wis.;  nearest 
Hise,  Mauitowoo,  Wis. 

Arrivmlt  and  deparUtrea  of  ve$8€U, 


I>e86ription. 

ArrtvalB. 

DeiMwtu^ea. 

Knmber. 

Tonnage. 

Kombes. 

160 

625 

841,600 
82,760 

804 

528 

843,838 

88,808 

b«i   , 

1,B86 

424.250 

1.802 

480^700 

Prinoipal  arUeUa  of  export  and  imports 


Exports. 


knd  other  prodaets. 


ua 


Value.* 


$600,000 
300.000 
400,000 
400,000 
300,000 
100,000 
200,000 
60,000 


2,250,000 


Imports. 


Coal 

Lamber 

Groceriea 

Dry  goods 

Iron  and  hardware 
Farm  machinery . . . 
Other  merohanoise 

Total 


Valse.' 


#400,000 
200,000 
150,000 
400,000 
800,000 
200,000 
800,000 


1,860,000 


*  Approximate. 


tnt  of  lerenne  collected,  none. 


GGi8. 


IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

^t — To  secare  a  navigable  channel  from  Lake  Michigan  into  the 
r  of  Sheboygan,  at  the  month  of  the  Sheboygan  Biver. 
\€ct — ^The  project  for  the  improvement  of  this  harbor  was  adopt- 
L852,  and  had  for  Its  object  the  formation  of  a  12-foot  channel 
ice  to  the  mouth  of  the  Sheboygan  Biver.  This  was  modified  in 
o  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
ing.  Both  projects  were  completed  within  their  estimated  cost, 
channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
en  the  piers.  A  survey  made  in  1880  showed  a  depth  of  less  than 
t;  between  the  piers  and  on  the  outer  bar.  The  existing  project 
lopted  in  1881,  its  object  being  to  deepen  the  channel  still  further 
lending  the  piers  to  the  20-foot  contour  in  the  lake  and  dredging 
epth  of  18  feet  between  their  outer  ends,  the  depth  decreasing  to 
\,  at  the  shore-line. 
tent  works. — (l)  North  pier,  2,044  feet  long,  composed  of  900  feet  of 
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COMMBRCIA^;.  8TATI9TICS  FOR  THB  CALENDAR  YBAR-1887. 

[FnrniBhed  by  Edward  Conway,  depaty  eolleotor  of  oa«Unns.l 

Name  of  harbor,  Manitoiroc,  'Wis.;  oolleotion  district,  Milwaukee,  Wis.;  nearest 
light- house,  Manitowoc,  Wis. 

ArrivaU  and  <l0partarM  of  ve$9eU, 


Desoription. 

ArrivalB. 

Departu^ea. 

Namber. 

Toanase. 

N^nmboSi 

Tooaage. 

Staun ^ 

fioa 

160 

fi25 

841,000 
82,760 

804 

028 

843.838 

88,808 

Total ■ 

1,B86 

424,250 

1,802 

480^700 

PHiicfpal  arUolea  of  export  and  import 


Xxporta. 


Leather  and  other  prodaeto 

Grain 

Peaa 

Flour 

Cheese 

Batter 

Catae 

Boraea 

Total 


Yalae.* 


$600,000 

300,000 
400.000 
400,000 
300,000 
100,000 
200,000 
60,000 


2,250,000 


Importa. 


Coal 

Lumber 

Groceriea 

Dry  goods 

Iron  and  hardware 
Farm  nacbinerr. .. 
Other  meroliMidifle 

Total 


Valve.' 


#400,000 
200,000 
150,000 
400,000 
800,000 
200,000 
800,000 


1,860,000 


*  Approximate. 


Amount  of  reyenue  collected,  none. 
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IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

Object. — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
harbor  of  Sheboygan,  at  the  month  of  the  Sheboygan  Biver. 

Project. — The  project  for  the  improvement  of  this  harbor  was  adopt- 
ed in  1852,  and  had  for  Its  object  the  formation  of  a  12-foot  channel 
entrance  to  the  month  of  the  Sheboygan  Biver.  This  was  modified  in 
1873  so  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
between  the  piers.  A  survey  made  in'  1880  showed  a  depth  of  less  than 
12  feet  between  the  piers  and  on  the  outer  bar.  The  existing  project 
was  adopted  in  1881,  its  object  being  to  deepen  the  channel  still  further 
by  extending  the  piers  to  the  20-foot  contour  in  the  lake  and  dredging 
to  a  depth  of  18  feet  between  their  outer  ends,  the  depth  decreasing  to 
14  feet  at  the  shore-line. 

Present  works, — (I)  North  pier,  2,044  teet  long,  composed  of  900  fe!^\.<^l 
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pile  and  crib  pier,  built  by  the  city,  from  12  to  20  feet  wide;  1,( 
feet  of  cribs  20  feet  wide,  and  50  feet  of  cribs  30  feet  wide.  (2)  Sou 
pier,  2,260  feet  long,  composed  of  780  feet  of  pile  and  crib  pier,  bu_ 
bj'  the  city,  from  12  to  20  feet  wide;  132  feet  of  pile-pier  20  feet  wir 
1,298  feet  of  cribs  20  feet  wide,  and  60  feet  of  cribs  30  feet  wide,  bu:M^ 
1862-'87.  About  700  feet  of  each  pier  built  since  1871  is  in  good  cox: 
dition,  the  cribs  having  been  sunk  on  a.stone  or  pile  foundation.  Pare 
vious  to  1871  they  were  sunk  on  the  natural  lake  bottom,  composed  aJ 
shifting  sand  and  causing  them  to  settle  very  unevenly. 

Depth  of  tcater. — Originally  4  feet,  now  a  navigable  channel  with  m^ 
depth  of  about  13  feet. 

Operations  during  the  fiscal  year. — Under  contract  dated  October  19, 
1886,  with  Messrs.  Truman  &  Cooper,  of  Manitowoc,  Wis.,  the  north 
pier  was  extended  200  feet  by  four  cribs,  each  60  by  20  by  18J  feet,  in- 
cluding superstructure.  They  were  placed  on  foundations  consisting  of 
twenty-ibnr  piles  for  each  crib.  Work  began  July  12  and  the  contract 
was  closed  October  11, 1887. 

By  hired  labor,  dredging,  which  was  in  progress  with  United  States 
Dredge  No.  2  at  the  beginning  of  the  fiscal  year,  was  continued  until 
July  12,  and  then  suspended  for  the  season.  In  July,  4,410  cubic  yards 
of  material  were  removed  from  the  channel,  making  a  total  for  the  sea- 
son of  14,485  cubic  yards.  Two  cuts  were  made  north  of  the  center 
line  of  the  channel;  Gut  No.  1  was  35  feet  wide  and  1,750  feet  long; 
Cut  No.  2,  30  feet  wide  and  950  feet  long. 

Remarks  and  recommendations. — As  stated  in  previous  reports,  dredg- 
ing affords  but  temporary  relief,  as,  owing  to  the  open  character  of  the 
old  crib-pier,  large  quantities  of  sand  pass  through  the  piers  and  are 
deposited  as  a  bar  near  the  entrance. 

This  bar  has  been  a  great  impediment  to  commerce,  and  it  is  thought 
that  no  permiment  improvement  can  be  obtained  until  the  piers  ha?e 
been  extended  over  the  bar  into  deep  water.  It  may  also  be  necessary 
to  render  the  older  portion  of  the  piers  sand-tight  by  means  of  some 
kind  of  revetment.  In  view  of  the  above  facts  a  sufficient  amount  of 
money  should  be  made  available  to  permit  the  rapid  extension  of  the 
piers. 

The  local  commerce  is  large,  and  this  harbor  would  be  extefisively 
sought  for  shelter  if  the  depth  was  sufficient  for  vessels  to  enter  safely. 

To  complete  the  project  750  linear  feet  of  crib  piers  remain  to  be  buUt 
and  about  69,000  cubic  yards  of  material  to  be  removed  by  dredging. 

The  condition  of  the  shore  end  of  the  south  pier  is  such,  tbatit  must 
be  extensively  repaired  or  entirely  rebuilt  in  the  near  future.  For  160 
feet  outside  the  present  shore-line,  and  for  about  the  same  distance  in- 
side, the  superstructure  is  badly  rotted  and  burned  away,  so  that  sand 
IS  driven  through  into  the  channel  to  such  an  extent  that  the  shore-line 
has  slightly  receded,  though  in  the  forty  years  preceding  1871)  it  Tiad 
advanced  over  300  feet. 

There  is  some  doubt  as  to  the  responsibility  for  the  care  of  this  part 
of  the  work.  It  was  occupied  for  several  years  by  the  Sheboygan  and 
Fond  du  Lac  Bailroad  Company  as  a  wharf-front  Their  warehouse  and 
dock  burned  down  a  few  years  ago,  and  have  not  been  rebuiltv^  It  is 
probable  that  the  needed  repairs  must  be  made  by  the  United  States, 
if  they  are  made  at  all. 

With  the  appropriation  asked  for  for  the  fiscal  year  ending  June  30, 
1890,  it  is  proposed  to  continue  the  pier  extension  and  dredging  and  to 
make  some  repairs  to  the  piers. 
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09t*of  materiaU  in  plaee  used  in  the  oansiruotion  of  4  oribt,  each  50  by  20  fry  18i  linear  feetj 
including  $uperttruoturey  extending  the  north  pief  200  feet,  under  c<mtraot  with  Meeers, 
Trumen  f  Cooper,  dated  Oetoher  19,  1886. 

^330  linear  feet  pine  timber,  at  27  cents ^ $2,789.10 

798  linear  feet  hemlock  timber,  at  23  cents 2,023.54 

,816  feet,  fi.  M„  pine  plank,  at  115  per  M 192.24 

S.85 cords  stone,  at  $6.50 5,179.52 

309.2  pounds  drift-bolts,  at  3  cents 459.28 

86  pounds  screw-bolts,  at  4  cents 159.44 

i  poo nds spikes,  at4  cents • 19.04 

piles,  at$8 768.00 

11,690.16 

i*^  per  linear  foot  of  snbstmctnre / 46.48 

»t^  per  linear  f  oot  of  snperstraotiire 11.46 

i^mated  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2104) 150, 000. 00 

Klitional  estimate  (Annual  Report  of  CShief  of  Engineers,  1684,  page  1856)  45, 000. 00 

Total 195,000.00 

inopriated 98,000.00 

Money  statemewL 

ty  1,1887,  amonnt  available $13,521.79 

I  ^  1,  1888,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 

►ntstanding  July  1, 1887 12,892.44 

L^r  1, 1888,  balance  available 629.35 

^oont  appropriated  by  act  of  August  11, 1889 ^ 15,000.00 

^€)ant  available  for  fiscal  year  ending  June  30, 1889 15,629.35 

Amount  (estimated)  required  for  completion  of  existing  project 82, 000. 00 

^jnoant  that  can  be  nrontablv  expended  in  fiscal  year  ending  Jane  30,1890  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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[Famished  by  Mr.  E.  P.  Bwer.l 

^ame  of  harbor,  Sheboygan,  Wis.    Collection  district,  Milwaukee,  Wis.    Nearest 
Sbt-house,  Sheboygan,  Wis. 

Arrivale  and  departuree  of  veseela. 


Desoriptioii. 

ArriTftls. 

Departares. 

Vomber. 

TouBftge. 

Number. 

Tosaage. 

b««ll 

486 

S34 

803,228 
55,664 

484 

840 

808,513 
55.808 

^....:;:::.. .:..:..: ::::::::::::::::::::::::::: 

Tfttaln 

1,U0 

858,790 

1,124 

359,411 

• 

\ 


eanaBtone | 

and  beor  sappliea 


U  and  aboet. 


DfPOBn. 


Genend  merohaadiao 

Lamber 

Coal 


Tan-bark 

Wood .^ 

Stone  cement > 

Wine  and  liqnor Z 

Varnish,  paint,  and  oil 

Hidea  and  tannery  anppliea 

Pig-iron 

Hay  and  grain 


Amoant  of  revenue  collected,  none. 


GG  19. 

IMPROVEMENT  OF  POET  WASHINGTON 


Object — To  secare  a  small  artificial  harbor 
basins  connected  with  each  other  and  a 
thereto  from  Lake  Michigan. 

Project, — The  present  project  for  the  im 

adopted  in  1869  and  modified  in  1870  and  : 

by  dredging,  of  two  interior  basins,  having 

acres,  with  a  depth  of  12  feet  and  a  channel 

ing  them  with  the  lake,  the  channel  entran 

of  the  month  of  the  Sauk  Biver,  inclosed 

structed  that  the  flow  of  the  river  should  I 

nel  and  that  the  debris  brought  down  bjM^ 
the  channel.  shonlH  rA.oi^r«M  1 1  i*  ■      '''^    ^^ 


m 
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irstructore,  24  feet  wide  and  7  feet  in  height  above  datam,  were  built 

I  Crib  No.  17,  north  pier,  in  Angast,  18S8,  and  the  contract  closed. 

rniarhs  and  recommendatums. — ^No  farther  extension  of  the  north 

is  contemplated. 

i  complete  the  project  the  south  pier  should  be  extended  100  feet 

about  50,000  cubic  yards  of  material  removed  by  dredging.    This 

meet  the  present  and  prospective  demands  of  commerce. 

lbs  Nos.  8  and  9  of  the  north  pier  require  additional  stone  filling  and 

king. 

16  piers  are  short  and  the  character  of  the  lake  bottom  hard;  there- 

the  probable  cost  of  maintenance  will  be  small. 

ghty-five  and  three-fourths  per  cent,  of  the  dredging  is  completed 

95^  per  cent,  of  the  pier  construction. 

ith  the  money  asked  for  for  the  fiscal  year  ending  June  30, 1890,  it  is 

osed  to  complete  the  project  by  pier  construction  and  dredging. 

lated  coet  (8ee  Report  of  Chief  of  Engineers,  1877,  page  866) $154, 527. 17 

ional  eetimate  (Report  of  Chief  of  Engineers,  1880,  page  1922) 27, 000. 00 

181,527.17 
ipriated..-.i 160,500.00 

Money  statement 

L,  1687,  amount  available $2,216.53 

1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
Btandmg  July  1.1887 1,177.16 

1, 1888,  balance  available 1,039.37 

mt  appropriated  by  act  of  August  11,1888 5,000.00 

mt  available  for  fiscal  year  ending  June  30, 1889 6,039.37 

lount  festimated)  required  for  completion  of  existing  project 7, 000. 00 

loant  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890 .  7, 000. 00 
bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
larbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1887. 

[Famished  by  James  McCarthy,  harhor-master.] 

me  of  harbor,  Port  Washington,  Wis.    Collection  district,  Milwaukee,  Wis. 
est  light-house,  Port  Washington,  Wis. 

Arrivals  and  departures  of  vessels. 


DetcriptioiL 

Aniyals. 

Departures. 

Namher. 

Tonnage. 

Number. 

Tonnage. 

l».«aa«a»»««* ■«•«••«>■•■« ••••«••••••• •■«■■■ ■•••■•«■«•••• 

26 
263 

4,800 
17,950 

26 
253 

4.800 
17.950 

Totals 

27» 

22,760 

270 

22,760 

BNO  88 117 


1 


5 


1 


n't* 


V 


kl  J„l 


wpom. 


Pig-iron  and  eoiil ^ 

Lumber,  IMhs,  thinglM,  and  ooid-wood. 

Hides 

Barley,  rje,  oorn,  and  oato 

Tao-bark 

(Hneial  merchandise 


Total 


Arooant  of  reyeuoe  colleotedi  none. 


r-^s-^^JScS 


B 


APPENDIX  H  H. 


iUCTION  OF  HA.RBOR  OF  REFUGE,  MILW/LUKBE  BAY— IMPROVE- 
'  OF  THE  HARBORS  OF  MU.WAUKEE,  RACINE,  AND  KENOSHA,  WIS- 
IN,  AND  WAUKEGAN,  CHICAGO,  AND  CALUMET,  ILLINOIS— IM- 
EMENT  OF  ILLINOIS,  CALUMET,  FOX,  AND  WISCONSIN  RIVERS. 


T  OF  CAPTAIN  W,  L.  MARSHALL,  CORPS  OF  ENGINEERS,  OFFICER 
BARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
R  DOCUMENTS  RELATING  TO  THE  WORKS. 


XMPBOYEMENTS* 


>r  of  Refuge,  Milvfaakee  Bay, 

kukee  Harbor,  Wisooosin. 
e  Harbor,  Wisconsin, 
tha  Harbor,  Wisconsin. 
:egan  Harbor,  Illinois, 
nd  Wisconsin  rivers. 


7.  Operating  and  care  of  locks  an4  dams 

on  the  Fox  and  Wisconsin  riyers. 

8.  Chicago  Harbor,  Illinois. 

9.  Calnmet  Harbor,  Illinois. 

10.  Illinois  River,  IlHnois. 

11.  Calnmet  River,  Illinois  and  Indiana. 

12.  Surveys  for  Hennepin  Canal. 


United  States  Engineer  Offiob, 
Milwaukee^  Wis.^  July  10, 1888. 

I  have  the  honor  to  traDamit  herewith  aoDaal  reports  upon  the 
Q  my  charge  daring  the  fiscal  year  ending  Jane  30, 1888. 
¥orks  of  Chicago  Harbor,  Oalamet  Harbor,  Illinois  Biver,  Illi- 
^alamet  Biver,  Illinois  and  Indiana ;  and  sarveys  for  Hennepin 
were  in  charge  of  Maj.  Thos.  H.  Handbnry,  Corps  of  Eogineers 
e  beginning  of  the  year  to  March  31, 1888. 
i^ery  respectfnlly,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers. 
Ohiep  op  Engineers,  U.  8.  A. 


y 


HH  I. 
HARBOR  OF  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 
CONDITION  OF  WORK  JUNE  30,  1888. 

e  close  of  the  fiscal  year  ending  Jane  30, 1887,  the  breakwater 
>n  extended  3,200  feet,  over  500  linear  feet  of  which  snperstract- 
not  been  bnilt. 

ig  the  past  fiscal  year  100  linear  feet  of  the  sabstractare,  con- 
[>f  two  50  feet  by  24  feet  by  22^  feet  cribs,  have  been  completed. 


\ 
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and  saperstractare  bailt  over  400  linear  feet  of  substractore  previously 
completed. 

There  remains  to  be  constructed  3,950  linear  feet  of  substructure  and 
4,150  linear  feet  of  superstructure  to  complete  the  improvement. 

The  harbor  is  becoming  available,  to  a  limited  extent,  as  a  harbor  of 
refuge  during  northerly  storms,  and  a  point  is  now  reached  in  its  de- 
velopment when  its  sheltered  area  is  more  rapidly  extended  than  here- 
tofore as  work  progresses. 

The  last  appropriation  for  this  work  combined  the  harbor  of  refuge, 
Milwaukee  Briy,  and  Milwaukee  Harbor.  Of  the  amount  appropriated 
an  allotment  sufficient,  with  the  balance  remaining  on  hand  fix)m  former 
appropriations  for  Milwaukee  Harbor,  to  rebuild  the  superstructure 
over  the  outer  section  of  the  north  pier  of  Milwaukee  Harbor  was  made 
by  the  War  Department. 

This  amount,  $4,737.91,  should  be  deducted  from  the  amounts  hereto- 
fore appropriated  for  this  work  and  added  to  those  made  for  Milwaukee 
Harbor,  as  it  has  not  been  available  for  the  harbor  of  refuge,  Mil- 
waukee Bay. 

PROPOSED   APPLICATION  OF  FUNDS  AVAILABLE  FOR  EXPENDITURES 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

All  funds  now  available  will  be  required  for  lighting  the  breakwater 
during^the  present  season  of  navigation.  Any  further  appropriations 
that  may  be  made  applicable  to  the  work  during  the  fiscal  year  wiU  be 
expended  in  extending  the  east  arm  of  the  breakwater  southward. 

PROPOSED  APPLICATION  OF  FUNDS  ASKED  FOR  FISCAL  TEAR  ENDING 

JUNE  30,  1890. 

The  funds  asked  for  are  to  be  nsed  to  extend  the  main  arm  of  the 
breakwater  southward  and  to  complete  the  superstructure  over  the  work 
as  far  as  it  will  then  have  been  built,  including  a  section  of  permanent 
iron  and  concrete  superstructure  already  authorized  as  an  experimental 
construction  by  the  Engineer  Department,  TJ.  S.  Army. 

It  is  hoped  that  the  next  appropriation  may  be  of  sufficient  magnitude 
to  allow  the  work  to  be  advanced  far  enough  to  meet  to  an  appreciable 
extent  the  needs  of  navigation  for  a  harbor  of  refuge. 

This  harbor  is  of  use  to  the  general  commerce  of  the  Lakes,  including 
that  between  Lake  Michigan  ports  and  the  other  Great  Lakes. 

A  statement  of  the  amount  of  commerce,  which  is  increasing,  may  be 
found  in  Colonel  Houston's  report,  published  in  House  Ex.  Doc.  No.  43, 
Forty-sixth  Congress,  third  session ;  also  in  the  reports  on  Chicago  and 
Milwaukee  harbors  in  the  Annual  Eeport  of  the  Chief  of  Engineers, 
1887,  Appendices  H  H  and  1 1. 

A  detailed  tabulated  statement  of  the  cost  of  each  crib  and  its  foun- 
dation, in  this  work,  is  given  in  the  Annual  Eeport  of  the  Chief  of  En- 
gineers for  1887,  page  2059. 

Money  statement. 

July  1,  1887,  amount  available |39, 754.58 

July  1,  1888,  amount  expended  during  fiscal  year,  esolnsive  of  lial)ilitie3 
outstanding  July  1, 1887,  and  including $4,737.91,  expended  on  Milwaukee 
Harbor 36,116.35 

July  1,  1883,  balance  available 3, 63a  23 

Amount  appropriated  by  act  of  August  11, 1888 70,000.00 

Amount  available  for  fiscal  year  ending  Jtne  30,  1889 73, 638L  ^B 


••»♦♦•'•• 
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Amoant  (estimated)  reqaired  for  completion  of  existing  project f418,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections^  of  river  and  har- 
bor acta  of  1866  and  1867. 


rbport  of  mr.  w.  n.  hrardino,  assistant  knoinkbr. 

United  States  Enoinrrr  Officb, 

Milwaukee,  Wis.,  June  30,  1888. 

Sir:  I  have  the  honor  to  snbmit  the  following  rep(trt  upon  the  harbor  of  refuge* 
Milwaukee  Bay,  Wisconsin,  for  the  fiscal  year  ending  June  30,  1888. 

At  the  close  of  the  year  ending  June  30,  1887,  there  remained  to  be  built  and  sunk 
in  pMOsition  under  the  contract  of  Messrs.  Hiero  B.  Herr  &>  Co.,  of  date  September  29, 
1886,  two  cribs,  Nos.  59  and  60,  each  of  dimensions  50  feet  by  24  feet  by  22^  feet ;  and 
of  superstructure,  a  length  of  400  feet,  t-o  be  built  over  cribs,  numbering  from  49  to 
56,  inclnsive. 

Crib  No.  59  was  sunk  on  the  27th  of  July,  1887,  and  Crib  60  on  the  29th  of  the  same 
month.  The  superstructure  was  completed  to  a  height  of  6  feet  above  datum,  and 
the  requisite  quantity  of  stone  ballast  was  placed  in  the  work. 

An  attempt  was  made  by  the  contractors  to  sink  the  above-mentioned  cribs  together, 
and  with  a  view  to  this  purpose,  the^  were  connected  at  top  by  timbers  bolted  to  the 
sides.  They  were  towed  from  the  Milwaukee  River  to  the  breakwater  together,  and 
placed  in  proper  position  for  sinking. 

The  weather  was  favorable  for  the  purpose,  and  about  20  men  were  at  work  upon 
the  connected  cribs,  adjusting  the  stone  ballast  used  for  settling  them  down  upon 
the  foundation.  When  about  15  cords  of  stone  had  been  transferred  to  the  temporary 
decking  of  the  cribs,  it  was  discovered  that  the  connecting  timbers  were  bearing  upon 
one  of  the  large  scows;  the  scow  was  suddenly  released  by  the  insertion  of  a  wedge, 
and  the  crib  immediately  toppled  over,  and  discharged  the  partial  deck-load  of  stone, 
seriously  imj[>eriling  the  workmen,  all  of  whom,  however,  escaped  without  serious 
injnry.  This  incident  is  mentioned  for  the  reason  of  its  having  led  to  the  considera- 
tion of  a  method  for  sinking  cribs  of  100  or  more  feet  in  length,  whereby  a  counter- 
poise to  the  deck-load  can  be  used.  In  the  future  extension  of  the  breakwater,  it  is 
proposed  to  use  cribs  of  100  feet  in  length,  the  berme  of  the  stone  foundation  to  l>e 
widened  on  the  inner  side,  and  raised  to  a  height  of  4  feet  above  the  bottom  of  the 
cribs  when  placed  on  top  of  the  foundation  in  20  feet  of  water. 

By  your  direction,  I  drew  a  plan  of  crib  of  dimensions  100  feet  by  24  feet  by  22^  feet. 
The  counterpoise  of  stone  ballast  is  to  be  placed  upon  a  platform  of  boards  1  inch  in 
thickness,  fcwtened  upon  the  longitudinal  grillage  timbers,  in  four  of  the  pockets  of 
the  cribs.  In  each  of  these  pockets  about  2|  cords  of  stone  can  be  placed,  which  will 
assist  in  balancing  the  crib  while  being  settled  into  position.  When  the  pockets  are 
filled  with  stone  it  is  probable  that  the  boards  will  be  crushed  and  the  stone  permit- 
ted to  pass  through  the  grillage. 

As  soon  as  practicable  after  the  cribs  59  and  60  were  completed,  soundings  were 
taken  on  crose-sectional  lines,  at  distances  of  about  7  feet  apart,  which  covered  the 
whole  area  of  the  foundations  of  cribs  sunk  under  the  contract  of  Messrs.  Herr  Sl  Co., 
the  spaces  between  soundings  on  the  lines  being  2  feet.  The  length  of  the  break- 
water is  now  3,300  linear  feet,  of  which  200  feet  requires  to  be  furnished  with  super- 
structure. 

An  extensive  deposit  of  sand  has  been  made  in  the  northern  section  of  the  harbor. 
A  snrvey  of  the  accretions  which  have  formed  above  the  water-line,  together  with  a 
comparison  of  the  depths  of  water  which  prevailed  on  lines  common  to  the  surveys  of 
18S3  and  1887,  shows  the  deposit  to  be  about  258,000  cubic  yards,  as  stated  in  special 
report  submitted  upon  this  subject  on  November  7,  1887.  The  anchorage  area  in  the 
harbor  has  not  yet  been  very  seriously  encroached  upon,  nor  is  inconvenience  from 
this  cause  to  be  immediately  apprehended.  If,  however,  there  should  be  no  diminu- 
tion in  the  volume  of  deposit,  the  area  will  be  appreciably  diminished  in  the  course 
of  a  few  years.  The  authorities  of  the  city  of  Milwaukee  are  now  constructing  a 
tonnel  for  the  purpose  of  flushing  the  Milwaukee  River,  and  it  is  their  inteu- 
tion  to  take  the  water  from  the  northern  section  of  the  harbor  of  refuge ;  they  have 
established  a  site  for  the  pumping  works  upon  the  accretions  already  formed  along 
the  shore. 

The  services  of  the  scow  Dunham  were  continued  as  a  light-ship  at  the  southern 
extremity  of  the  breakwater  nntil  the  close  of  navigation  in  1887.    The  same  vessel 
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is  employed  for  the  parpose  dnring  the  present  seascn  of  navigation,  her  owner  being 
the  lowest  competitive  bidder  for  maintaining  the  light. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hejlrdino, 
AsMtant  Engineer. 

Capt.  W.  L.  Mabahall, 

CarpB  of  Engineers f  U,  8,  Armv. 


COMMERCIAL  STATISTICS. 


The  nearest  coUeotion  district  is  Milwaakee,  Wis.  The  nearest  port  of  entry  Ih 
Milwankee,  Wis.  Amount  of  revenno  collected  from  customs  at  the  nearest  port  of 
entry  dnring  the  last  liscal  year  is  $305,828.09. 


H  H2. 


IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 
CONDITION  OP  WORK  JUNE  30,   1888. 

Daring  the  fiscal  year  ending  Jane  30, 1888,  the  contract  entered  into 
September  29,  188(5,  with  Hiero  B.  Herr  &  Co.,  for  catting  down  and 
rebuilding  superstracture  over  the  oater  section  of  the  north  pier,  was 
completed  and  closed,  336  linear  feet  of  saperstracture  having  been  re- 
bailt.  "" 

The  depth  of  water  between  the  piers  is  17  feet,  but  the  17-foot  chan- 
nel continues  to  deteriorate  in  width.  Dredging  is  needed  to  restore  the 
channel  to  18  feet. 


PROPOSED  APPLICATION  OF    FUNDS    AVAILABLE    AND  THOSE  ASKBD 
FOR  THE  FISCAL  YEAR   ENDING  JUNE  30,   1890. 

There  are  no  funds  now  available  for  this  harbor. 

The  funds  asked  for  the  fiscal  year  ending  June  30,1890,  are  to  be  ap- 
plied to  the  catting  down  and  rebuilding  of  the  superstractare  over  the 
outer  section  of  the  south  pier ;  to  the  protection  of  this  work  by  gaarf- 
piles  and  bulkhead  timbers  at  the  ends  of  the  piers ;  to  repair  the  pit^ 
protection  to  the  stone  superstructure  of  the  inner  section  of  the  north 
pier,  and  to  dredge  out  the  harbor  entrance  to  18  feet  below  low  water. 

This  harbor  is  the  second  in  importance  on  Lake  Michigan.  The  orig- 
inal project  is  completed,  and  it  is  probable  that  for  many  years  no 
work  beyond  maintenance  will  be  required.  The  superstructure  of  the 
piers  when  repaired  should  then,  to  lessen  the  cost  of  maintenancef  be 
made  permanent  by  building  it  of  stone  or  concrete.  The  superstract- 
ure of  the  inner  section  of  the  north  pier  of  this  harbor  is  now  of  8ton« 
and  concrete,  and  is  satisfactory.  The  cost  of  stone  superstruotore  ^ 
much  more  than  that  of  wood,  but  it  is  permanent,  and  it  is  hoped  tbft^ 
Congress  may  make  appropriations  sufficiently  liberal  to  allow  tb« 
present  superstructure  to  be  replaced  now  with  permanent  work.  T**^ 
estimates  below,  however,  are  based  on  wooden  saperstracture.  F^' 
concrete  superstructure  this  estimate  should  be  increased  $15,000  for^e^ 
building  the  outer  section  of  the  south  pier,  now  rotten. 
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Money  statement 

uly  1, 1887,  amoant  arailable .* $7,901.95 

Ljuonnt  allotted  from  act  of  August  5, 1886,  for  Milwaukee  Bay  and  Harbor  A,  737. 91 


12. 639. 86 
aiy  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outatMiding  July  1,188  7 12,639.86 

Lmonnt  appropriated  by  act  of  August  11,1888 10,000.00 

( Amount  (estimated)  required  for  completion  of  existiuff  project 12, 000. 00 
Amonnt  that  can  beprOfitably  expended  in  fiscal  vear  endinff  June30, 1890    12. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867. 


rbport  of  mr.  w.  h.  hbardinq,  assistant  bnoineek. 

United  States  Engineer  Offioe, 

Milwaukee,  7ft«.,  June  30,  1888. 

Sib:  The  following  report  upon  the  improvement  of  Milwaukee  Harbor,  Wis.,  is 
reopectfully  submitted: 

Under  the  contract  of  Messrs.  Hiero  B.  Herr  &  Co.,  of  date  September  29,  1886,  for 
catting  down  and  rebuildingthe  superstructure  of  the  outer  section  of  the  north  pier 
of  this  harbor,  in  length  600  feet,  about  270  running  feet  of  the  section  had  been 
rebuilt  at  the  commencement  of  the  fiscal  year  closing  this  date. 

The  whole  of  the  work  (which  is  bv  actual  measurement  606  feet  in  length)  was 
Bompleted  on  the  24th  dav  of  September,  in  a  very  substantial  manner,  to  a  height 
of  7  feet  above  datum,  inclndtn^  also  the  driving  of  ninety  protection  piles.  Thirty 
of  these  piles  were  used  at  the  pier-head,  and  sixty  were  driven  and  secured  by  screw- 
bolts  to  the  channel-face  of  the  new  superstructure,  and  capped  with  oak  timber  12 
inches  square. 

Forty  of  the  old  piles  were  taken  out  and  removed  from  the  face  of  the  pier. 

The  trestle-work  for  carrying  the  footwalk  from  the  light-house  crib  to  the  beacon 
Ught,  at  the  extremity  of  the  pier,  has  been  rebuilt  under  the  direction  of  the  Light- 
E&ose  Department. 

On  the  26th  of  last  month  I  took  soundings  in  the  channel,  a  plat  of  which  has  been 
mbmitted. 

The  depth  of  water  has  diminishd  somewhat,  and  the  deepest  section  of  the  channel 
has  become  narrower  through  the  deposit  of  sediment  within  the  past  year.  Reports 
ol  an  insufficient  depth  of  water  in  the  channel  have  l)een  made,  but  which  seem  to 
have  been  somewhat  exaggerated,  as  it  is  yet  practicable  for  vessels  having  a  draught 
of  t6i  feet  of  water  to  enter  the  harbor  in  moderate  weather. 

No  dred^in^  has  been  done  by  the  United  States  Qovemment  at  this  harbor  since 
1880,  and  in  view  of  the  increase  in  the  size  of  vessels  of  recent  build,  it  would  Ijenefit 
navigation  if  the  channel  were  dredged  to  the  depth  of  18  feet,  and  to  a  width  of  200 
reet.    This  would  involve  the  removal  of  about  30,000  cubic  yards  of  material. 

The  superstructure  of  the  outer  section  of  the  south  pier,  600  feet  in  length,  built 
in  187  i  and  1872,  needs  to  bo  renewed,  and  repairs  are  necessary  at  the  west  ends  of 
both  the  north  and  south  piers.    The  pile  protection  to  the  stone  superstrnctare  of 
%he  inner  section  of  the  north  pier  needs  renewal. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hearding, 

A$9i8tant  Engineer. 

Capt.  W.  L.  Marshall. 

Corps  of  EngineerBf  U,  8.  A, 
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COMMERCIAL    STATISTICS. 


The  following  extract,  taken  from  the  annifal  report  of  the  secretary  of  commerce 
for  the  fiscal  year  endin^^  April  2, 188d,  shows  receipts,  shipments,  and  mannfactureaof 
some  of  the  leading  articles  of  commerce  at  the  harbor  and  city  of  Mil  waakee  daring 
the  year : 


Articles. 


Reeeiptt. 

Barley: 

Bosbels 

Consamed  by  brewers,  huhh . . 

Beer  nuuiafactared barrels.. 

Batter poands.. 

Cheese ; do.... 

Coal: 

By  lake tons.. 

By  rail do.... 

Cement  (manofactured)  .barrels. . 

Com bushels . . 

EKg*.-. packages.. 

Flaxseed boshels.. 

Floor: 

Manofactored  i  n  Milwau- 
kee  barrels.. 

Total  receipts do 

Fire-wood cords.. 

Hides number. . 

Hogs: 

Received do.... 

Packed do... 

Hops  need  by  brewers  .  .poands. 

Lamber feet,  B.  M. 

Shingles 

Cedar  po^ts namber. 


Qoaotity  and 
valae. 


ft.  778, 683 
2. 547. 037 
1, 283,  in 
7.868,744 
10.603,440 

724. 5M 
118,385 
321.000 
018,588 
120, 873 
1,556,855 


1, 214, 048 

8, 052, 685 

84.205 

670,658 

556,048 

450.106 

1. 781, 821 

200, 110, 000 

60, 620. 000 

1,548,076 


Artidea. 


JUeeipfM, 

Malt boshels. 

Millstofb: 

Receipts t(ma. 

Shipments do... 

Oats,  receipts bnsbela. 

Pig-iron ....tons. 

Potatoes: 

Received bnshela. 

Shipped do... 

Salt,  received barrela. 

Tobacco,  Wisconsin .  ..ponnds. 

Tanbark cords. 

Tallow ponnds. 

Wheat boahels. 

Product  of  rolling-millB : 

Bar-iron tons. 

If  ails kegs . 

Pigiron tons. 

Mack-bar do... 

Receipts  of  oflSoe  of  intemal- 

revenoe 

Post-office  receipts 

Post-office,   money-order   bosi- 

ness 

Bank  deposits 

Transactions  in  city  real  estate 


Qnaniity  lad 
TSlne. 


3,806,378 

50,713 

3,563,231 
107,001 

604.906 

25^  0» 

460.182 

12,144.049 

30,851 

1.741,627 

0.346,796 

60.297 
78,039 
63,87' 
14,740 

$2,645.726.« 
$388,12L02 

$5,214,548.31 

$640,627,110.04 

$8,521,1051 00 


The  total  number  of  vessels  owned  and ' registered  at  the  port  of  Milwaukee  is  132, 
having  an  aggregate  tonnage  of  39,23G.45,  custom-house  measurement. 


Craft. 

Nnmber. 

Tonnage. 

Steamers  ••.••.....•_>...--- 

36 

76 
10 

1 

23,351.60 

15,253.64 

407.57 

Schooners 

*- 

Tag-boats 

Steam-scow - 

133.74 

Total 

132 

30,236.45 

Value. 

Sailing  vessels,  15.253.64  tons,  at  $25 $381,341.00 

Steam-vessels,  23,982.81  tons,  at  $00 1,439,968.60 

Total  value  vessel  property 1,821,309.60 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is  Mil- 
waukee, Wis.    Amount  of  revenue  collected  at  this  port  of  entry,  1305,828.09. 

The  arrivals  and  departures  at  this  port  of  entry  during  the  tisoal  year  as  given  by 
the  collector  were  as  follows : 


•s 


Description. 

Arrivals. 

DepartoTM. 

Namber. 

Tonnage. 

Namber. 

Tonnage. 

Steamers 

2,603 
2,604 

1,872,074 
487,810 

2.617 
2,406 

1,800,906 
484.903 

Sail-vessels 

Total 

5^107 

2,300,703 

5,023 

2.384.806 
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HH3. 

'  IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

CONDITION  OP  WORK  JUNE  30,  1888. 

Daring  the  past  fiscal  year  no  work  was  done  on  account  of  lack  of 
funds.  The  harbor  has  deteriorated  in  depth  to  12^  feet  in  the  channel, 
and  is  in  urgent  need  of  relief  by  dredging.  The  funds  appropriated 
from  year  to  year  have  been  less  than  necessary  for  maintaining  the 
existing  work  and  channel,  so  that  no  progress  towards  completing  the 
project  has  been  made  for  several  years. 

PROPOSED  APPLICATION  OF  FUNDS  ASKED    FOR    THE    FISCAL    YEAR 

ENDING  JUNE  30,  1890. 

It  is  proposeil  to  expend  these;  funds  in  dredging  the  16-foot  channel 
to  150  feet  in  width  and  to  extending  the  south  pier  towards  completion. 
The  project  for  extending  the  south  pier  is  contained  in  the  Report  of 
the  Chief  of  Engineers  for  1883. 

The  work  is  necessary  for  arresting  the  drift  of  sand  into  the  harbor 
and  to  reduce  the  funnel-shaped  entrance,  to  prevent  disturbance  within 
.the  harbor  by  waves  entering  the  present  wide  month.  The  work  of 
dredging  is  now  necessary,  and  should  be  done  at  the  earliest  practicable 
moment. 

Money  statement 

Joly  l,1687,amoant  arail^le $774.04 

Jaly  1, 1888,  amount. expended  during  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1,  1887 174.56 

Jaly  1, 1888,  balance  available 599.48 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 599. 48 

{Amount  ^estimated)  required  for  completion  of  existing  project 15, 000. 00 
AmoonttDat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    15, 000. 00 
Bubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COBfMBRCIAL  STATISTICS. 

In  their  memorial  to  the  Senate  and  House  of  Representative^  of  the  United  States 
the  merchants,  manufacturers,  shippers,  and  other  business  men  of  the  city  of  Racine 
state  as  follows :  **  The  total  value  of  the  freight  received  by  lake  in  the  past  year  is 
not  less  than  $2,200,000." 

"  The  capital  invested  in  the  various  manufacturing  enterprises  occupying  or  touch- 
ing the  dock-lines  on  the  river  represents  many  millions  of  dollars.''  The  value  of 
coal  received  was  (328,500.  Of  lumber  received  by  one  firm.  $300,000.  The  Case 
Thrashing  Machine  Company  alone  does  a  business  of  $3,000,000  per  annum,  and  ship 
largely  by  lake.  Many  large  manufacturers  of  wagons,  carriages,  hardware,  furni- 
ture, boats,  etc.,  are  shippers  by  lake. 

The  nearest  collection  aistrict  is  Milwaukee,  Wis. 

The  nearest  port  of  entry  is  Milwaukee,  Wis. 

Amount  of  revenue  coUeoted  at  the  nearest  port  of  entry  $305,828.09. 
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The  arrivals  and  departures  of  vessels  at  this  harbor  during  the  past  fiscal  year,  as 
given  by  the  collector  of  the  port  of  Milwaukee,  were  as  follows : 


Deacription. 

AnivaU. 

Deputnnib 

Nnmber. 

ToBittge. 

Number. 

TooDice. 

St.f^fMR4ff1l    ....^,..,.Tt.,.....,..,rT,-TTT-,-,r-'r'^ .».,-., 

587 
388 

382.  TfO 

4g.«ro 

587 
386 

m,'m 

Sailinff  vcmimIa -     ----     --  

47,514 

• 

Total 

975 

432,269 

973 

430,  M 

t 
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IMPROVEMENT  OF  KENOSHA  HABBOB,  WISCONSIN. 
CONDITION  OF  WORK  JUNE  30,  1888. 

The  piers  of  this  harbor  are  iu  fair  Goadition,  except  short  sections  of 
superstructure  built  in  1872-74,  which  are  now  rotten  and  require  re- 
newal. Within  the  shore-line  at  the  north  pier  60  feet  of  sujierstnictare 
were  carried  away  by  storms  during  the  winter  of  1885-^86,  the  removnl 
of  which  has  caused  erosion  to  a  damaging  extent  upon  the  shore-iioe 
of  the  basin  near  the  pier. 

The  sand  is  piled  up  against  the  north  pier  for  900  feet  beyond  the 
original  shore-line,  and  great  quantities  of  it  are  annually  blown  over 
the  pier  into  the  channel-way  from  these  accretions. 

In  187G-'77  this  harbor  was  deepened  to  15  feet  in  depth,  but  the  ap- 
propriations made  have  been  continually  much  less  than  the  engineer's 
estimates,  and  consequently  insufficient  for  the  maintenance  of  the 
piers  and  channel-depth. 

At  the  close  of  the  last  fiscal  year  the  channel-depth  had  det^orated 
to  10 J  feet  at  low  water.    During  the  past  fiscal  year  49  white  oaSi 
piles  were  driven  along  the  channel  faee  of  the  inner  section  of  tW 
south  pier,  and  7,272  cubic  yards  of  sand  excavated  from  the  channeV 
restoring  the  depth  over  a  channel- width  of  40  feet  to  14  feet  in  deptk^ » 
but  this  has  again  deteriorated,  until  at  the  close  of  the  fiscal  year  Ju:*^® 
30, 1888,  there  is  an  available  channel  only  12^  feet  in  depth. 

The  channel  is  in  urgent  need  of  dredging. 

PROPOSED  APPLICATION  OF  FUNDS  NOW  AVAILABLE  AND  ASKED  VC^^ 

THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

These  funds  are  to  be  used  in  restoring  the  harbor  to  15  feet  avail^ 
ble  depth  of  navigation,  renewing  the  superstructure  built  in  1872-7"**^ 
find  to  extending  the  south  pier  towards  completion.    The  pier  extei 
sion  is  not  urgent,  but  $8,000  is  imperatively  needed  to  restore  tf 
channel  to  its  proper  and  former  depth,  and  is  the  least  amount  tli^^ 
will  be  effective. 

Money  statement. 

July  1,  1887,  amount  available |5, 547, 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 4,747, 

July  1,  1888,  balance  available 799. 

Amount  appropriated  by  act  of  August  11,  1888 7,500. 

Amount  available  for  fiscal  year  ending  June  30,  1889 6,899. 
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Amoaiit  (eBtimated)  required  for  completion  of  existing  project $33|  500. 00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 

Inquiry  waa  made  from  this  office  in  relation  to  the  amount  of  business  transacted 
at  Kenosha  during  the  past  year.  In  reply  to  which  it  was  stated  that  a  committee 
liad  been  appointed  by  tbe  Business  Men^s  Club  %o  report  upon  the  same,  and  that 
the  said  committee  estimated  the  total  value  of  the  business  of  the  city  at  |30,000,000. 
A  Airther  request  was  made  of  Henry  Williams,  esq.,  mayor  of  the  city,  asking  him 
if  it  should  be  practicable  to  furnish  a  statement  of  some  of  the  principal  items  of 
business.  In  reply  to  which  Mr.  Williams  states  as  follows :  ^'  I  have  been  in  consul- 
tation with  the  leading  men  of  the  Business  Men's  Club,  relative  to  the  figures  of 
business  and  commerce  of  Kenosha,  and  they  say  that  while  the  figures  given  may 
appear  large,  they  think  that  the  business  of  Kenosha  warrants  the  estimate  given, 
and  decline  to  consent  to  a  reduction." 

The  improvements  which  are  at  present  bein^  made  in  the  buildings  and  factories  of 
Kenosha  are  evidence  of  its  increasing  prosperity  and  trade. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
Milwaukee,  Wis.  Amount  of  revenue  collected  at  the  nearest  port  of  entry, 
|305,82a09. 

The  arrivals  and  departures  of  vessels  at  this  harbor  during  the  past  fiscal  year,  as 
given  by  the  collector  of  the  port  of  Milwaukee,  were  as  follows : 


Description. 

ArrivalB. 

Departure^. 

Kambor.   Tonnag». 

Number. 

73 
145 

TOQDRge. 

^toAnein  ........ 

74 
140 

7,333 
10,880 

7.711 

Sftil-vesflAla 

19,90£ 

i 

'Vnitii    .   . 

220 

27,213 

218 

27,  Cl€ 

HH  5. 

IMPBOVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 
CONDITION  OF  WORK  JUNE  30,   1888. 

Work  at  this  harbor  daring  the  past  fiscal  year  has  been  executed 
\}y  the  method  of  hired  labor  and  the  purchase  of  materials  in  the  open 
^narket,  this  method  beini?  most  economical  and  advantageous  to  tbe 
TJnited  States. 

Daring  the^  fiscal  year  ending  June  30, 1888,  71  linear  feet  of  tbe 
«oath  pier  has  been  completed  and  ballast  added  to  the  piers  to  replace 
tihe  filling  washed  out  by  storms ;  257  piles  were  also  purchased  for  the 
advancement,  withoat  delay,  of  the  south  pier  as  soon  as  funds  are 
made  available  by  farther  appropriations. 

The  reports  of  Assistant  Engineer  W.  H.  Hearding,  in  local  charge  of 
the  work,  herewith,  give  all  details  concerning  the  annual  progress. 

The  north  pier  ikow  reaches  to  the  12-foot  curve,  as  it  existed  in  1879, 
l>at  the  advaace  of  the  fore-shore  is  very  rapid,  and  the  piers  will  have 
tio  be  materially  increased  in  length  in  the  near  future. 

The  work  is  not  yet  far  enongh  advanced  to  be  of  material  benefit  to 
tlie  commerce  of  the  place,  although  it  is  used  to  a  slight  degree  for 
ligtit-draaght  boats. 
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The  harbor  is  being  created  upon  an  exposed  coast,  in  shallow  water, 
remote  from  shelter,  which  makes  its  construction  difficult  and  expen- 
sive. 

For  the  sake  of  economy  the  appropriations  for  this  work  should  at 
least  be  made  sufficient  to  complete  it  to  the  degree  that  it  may  be 
utilized  before  the  piers  are  rotten  and  require  renewal  above  Qie 
water-line. 

An  appropriation  of  $30,000  will  allow  the  completion  of  both  piers 
to  the  12-foot  contour,  as  it  existed  in  1870,  and  sufficient  dredging  be- 
yond the  old  shore-line  and  within  the  harbor  to  admit  of  its  use  to  the 
extent  at  present  demanded  *by  the  interests  of  the  place. 

The  proposed  "  interior  basin  '^  is  to  be  dredged  entirely  within  the 
shore-line,  now  above  high-water  mark.  The  above  estimate  is  to 
dredge  that  part  of  the  harbor  only  which  lies  outside  the  shore-line  of 
1879. 

PROPOSED    APPLICATION   OP  FUNDS  ASKED   FOR    THE   FISCAL  TEAR 

ENDING  JUNE  30,  1890. 

The  funds  now  available  are  sufficient  only  for  watchman  and  con- 
tingent expenses  and  maintenance,  or  to  repair  possible  minor  damage 
from  unforeseen  causes. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1890,  are  to  be 
used  in  the  completion  of  the  piers  and  in  dredging  the  entrance  and  apor- 
tion  of  the  outer  basin,  to  serve  as  a  harbor  during  the  construction  of  the 
inner  basin,  and  in  dredging  and  revetting  the  passage  from  the  outer 
to  the  inner  basin. 

The  prospective  commercial  importance  of  the  harbor  is  treated  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  page  2165. 

The  object  to  be  attained  by  the  construction  of  this  harbor  and  the 
desires  of  the  citizens  in  reference  to  it  are  stated  in  the  Report  of  the 
Chief  of  Engineers  for  1880,  pages  1940-1947. 

At  present  there  is  but  little  transportation  to  and  fro  by  water,  the 
boats  being  usually  compelled  to  land  at  an  open  pierhead. 

Traffic  by  water  is  almost  confined  to  the  lumber  trade.  The  pier  at 
which  boats  landed  having  been  rendered  useless  by  partial  destmc- 
tion,  vessels  of  sufficiently  light  draught  have  used  the  incomplete 
harbor  to  a  limited  extent. 

Money  statement 

July  1,  1887,  amount  available |9,318,1^ 

July  1,  1888,  amount  expended  during  fiscal  year,  exolosive  of  liabilities 
outstanding  July  1, 1887 9,043.'^^ 

July  1,  1888,  balance  available    274-  ^^ 

Amount  appropriated  by  act  of  August  11,1888 25,000- 

""ao 

Amount  available  for  fiscal  year  ending  June  30, 1889 25,274--    ^ 

oi 

{Amount  (estimated)  required  for  completion  of  existing  project 46, 000 ^ 

Amouutthatcanboprolirablyexpendedinfiscalyearending  June  30, 1890  35,000^- 
Submitted  in  couipliauco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(>(>  and  1807. 

report  of  mr.  w.  11.  hearding,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukee,  Wis,,  June  30,  1888^ 

Sir:  The  following  report  upon  the  improvement  of  Waakegan  Harbor  is ^ 

fully  submitted. 
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Subsequent  to  the  report  of  Juuo  :M),  1887,  au  oxteuBion  of  the  south  pier  was  made 
of  pile- work  of  71  feet  id  length,  comprising  sections  Nos.  12  and  13.  These  sections 
were  completed  dnring  the  mouth  of  July,  and  the  work  of  iiile-driving  was  suspended, 
the  total  length  of  the  south  pier  extension  in  1887,  being  167  feet.  During  August 
62,237  cords  of  stone  were  placed  In  and  around  the  south  pier,  and  120,933  cords  were 
distributed  in  the  sections  of  the  north  pier.  The  total  quantity  of  stone  used  to 
supply  the  deticiency  of  that  material  causeil  by  settlement,  both  inside  and  around 
the  outer  sides  of  the  north  pier,  was  241,935  cords.  Two  hundred  and  fifty-seven 
white  oak  piles  have  been  purchased  from^the  lowest  of  four  competitive  bidders,  for 
the  extension  of  the  south  pier,  with  the  available  funds  remaining  from  the  appro- 
priation of  August  5,  1886,  at  a  cost  of  22  cents  per  linear  foot,  delivered  on  the  beach 
in  tront  of  the  harbor. 

The  deposit  of  sand  inside  the  harbor  has  increased  considerably  within  the  past 
year,  and  the  beach  outside  the  east  arm  is  fully  90  feet  in  width. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hbardinq, 
AsHstant  Engineer, 
Capt.  W.  L.  Mabshall, 

Carpe  of  Engineere,  U.  S,  Army, 


COMMKRCIAL  STATISTICS. 

A  summary  of  the  business  of  the  city  of  Waukegan  for  the  past  fiscal  year  is 
furnished  by  H.  C.  Hutchinson,  esq.,  mayor,  as  follows: 

Lumber,  hard- wood feet,  B.  M . .  750, 000 

Wool poanda..  450,000 

'8  received dozen..  120,000 

ight  by  railroad tons..  120.000 


BuahieM  of  the  town $3,113,000 

Imports,  valae $1,029,000 

Exporto,Taiae $818,000 

Coal  received  and  used tons..  0,900 

Tan-bark cords..  570 

Lumber,  pine.... • feet,  B.M..    6,875,060 


Freight  shlpp^.... do...        147,000 


Brick manoiaotured 6^600,000 

The  nearest  coUecUon  district  is  Chicago,  111.  The  nearest  port  of  entry  is  Chicago, 
111.  Amount  of  revenue  collected  at  the  nearest  port  of  entry,  $4,850,697.14.  Arrivals 
of  vessels,  54 ;  departures,  54. 


HH  6. 

IMPROVEMENT  OF  THE  FOX  AND   WISCONSIN  RIVERS,  WISCONSIN. 

Daring  the  fiscal  year  ending  Jane  30, 1888,  work  on  the  Fox  and 
Wisconsin  rivers,  nnder  the  river  and  harbor  act  of  Angast  6, 1886,  has 
been  done  as  follows : 

ON  THE  WISCONSIN  RIVER. 

The  report  of  the  Board  of  Engineers  for  Fortifications  and  River  and 
Barbor  Works,  to  which  the  sabject  of  the  improvement  of  the  Wiscon- 
sin River  had  been  referred  by  the  Engineer  Department,  was  submitted 
to  the  Chief  of  Engineers  and  to  Congress,  and  published  in  House  Ex. 
Doc.  No.  65,  Forty-ninth  Congress,  second  session. 

The  conclusions  of  the  Board  were  adverse  to  the  method  of  improvo- 
nient  by  wing-dams,  and  they  recommended  that  no  more  work  be  done 
on  the  wing-dams  in  the  bed  of  the  river  directed  tt)  securing  an  open- 
river  channel.  No  work  was  therefore  done  on  this  river,  or  is  contem- 
plated in  the  f utare. 

ON  THE  POX  RIVER. 

Upper  Pox.— The  necessary  work  was  done  for  maintaining  the  navi- 
gation  of  the  river  from  Portage  to  Lake  Winnebago,  including  the 
repairs  to  locks  and  dams  and  the  maintenance  of  existing  depth  of 
navigation  by  dredging. 
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One  haudred  and  sixty-one  thousand  seven  hundred  and  forty-seven 
cubic  yards  of  material  was  dredged  from  the  bars  on  the  Upper  Fox 
to  maintain  navigation  and  minor  repairs  to  mechanical  structures 
were  made  where  needed,  as  specified  in  detail  in  the  report  of  Assistant 
Engineer  0.  A.  Fuller,  hereto  appended. 

Lower  i^oo?.— The  work  in  progress  at  the  close  of  the  last  fiscal  ye» 
at  Neeuah  and  Menasha,  in  accordance  with  the  recommendatioDS  of 
the  Board  of  Engineers,  September  17, 1884,  approved  by  the  Secretary 
of  War  December  10,  1^84,  to  comply  with  the  provisions  attached  to 
the  river  and  harbor  acts  of  August  2,  1882,  and  July  5,  1884,  were 
complettnl  during  the  past  fiscal  year. 

The  dredging  to  remove  the  inequalities  in  the  rock-cat  in  Aienasba 
Channel  was  completed,  and  a  dredged  cut  6.6  feet  in  depth  below  the 
crest  of  the  Menasha  Dam,  to  connect  the  rock-cut  with  deep  water  in 
Lake  Winnebago,  began  and  nearly  completed.  A  dredged  cut  was 
made  below  the  Menasha  Lock  to  connect  with  deep  water  in  Little 
Lake  Buttes  des  Morts.  Bowlders  were  removed  from  Grignon  Bapids. 
Kaukauna  Fifth  Lock  and  Appleton  Third  Lock  were  thoroughly  reno- 
vated. Extensive  repairs  were  made  to  Rapid  Oroche  Lock,  and  new 
gates  built  for  the  combined  locks  at  Little  Ohute  where  other  repairs 
were  also  made.  In  all  63,148  cubic  yards  of  gravel  and  sand  were 
dredged  from  the  channels  on  the  Lower  Fox,  and  601  cords  of  stone 
and  bowlders  removed  from  the  channel.  Minor  repairs  to  mechanical 
constructions  and  to  plant  were  also  made,  as  specified  in  detail  in  the 
appended  report  of  the  superintendent  of  the  works. 

Navigation  was  continued  during  the  season  of  1887  until  closed  by 
ice  November  25, 1887.  It  was  resumed  partially  April  16, 1888,  and 
wholly  June  3, 1888,  and  maintained  to  the  close  of  the  fiscal  year. 

Extraordinarily  low  water  again  characterized  the  season;  the  depth 
of  navigation  on  the  Upper  Fox  at  many  places  reached  to  only  2 J  feet 
until  the  bars  could  be  removed  by  dredging;  boats  drawing  5}  feet 
could  run  from  Green  Bay  to  Appleton  during  the  entire  season,  bat 
above  Appleton,  at  the  Grignon  Bapids,  and  at  Menasha,  the  depth  of 
navigation  from  July  to  November  did  not  exceed  from  2J  to  3J  feet, 
due  to  the  mills  taking  from  the  pools  above  the  Appleton  and  Menasb^ 
dams  water  much  in  excess  of  the  discharge  of  the  Fox  Biver,thu8  rO" 
ducing  the  levels  of  Lake  Winnebago  and  Little  Lake  Buttes  des  Mort*^ 
below  the  crest  of  the  dams. 

Navigation  was  practically  destroyed  at  Menasha  during  most  of  ti^-  ^ 
season  by  this  practice. 

This  evil  is  continually  increasing,  but  a  suit  has  been  instituted 
as  a  test  case  by  the  United  States  against  the  water-power  compani< 
at  Neenah  and  Menasha  to  restrain  them  from  drawing  down  the  level 
of  the  pools  below  the  crest  of  the  Menasha  Dam.  This  suit  was  ii 
stituted  two  years  ago,  but  is  contested  and  still  drags ;  meanwhil 
navigation,  during  the  greater  part  of  each  season,  is  very  serior ^ 
injured  by  these  practices  of  the  millers  and  manufacturers. 

All  expenditures  for  the  improvement  of  the  Fox  Biver  and  for  ne« 
works  have  been  made  from  the  appropriations  for  the  Fox  Biver ' 
low  Montello,  August  5,  1886. 

PEOPOSED  APPLICATION  OF  FUNDS  AVAILABLE  FOB    EXPBNDITUR 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1S89. 

The  balance  of  the  funds  available  and  on  hand  will  be  expend  ^^^ 
in  dredging  in  the  vicinity  of  the  Menasha  Otoal. 
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It  will  be  observed  that  the  balance  now  on  hand,  and  reported  in 
the  financial  statement  herewith,  is  not  all  available  for  work  on  the  Fox 
Biver.  Of  the  amount  reported,  $860.01  is  a  balance  remaining  over 
from  an  appropriation  of  $25,000  made  in  the  special  act  of  March  3, 
1875,  ^'  to  aid  in  the  improvement  of  the  Fox  and  Wisconsin  rivers,  in 
the  State  of  Wisconsin,"  and  applicable  only  to  acquiring  lands  for  sites, 
and  to  pay  expenses  relating  to  flowage  of  lands,  etc. 

Ten  thousand  dollars  appropriated  by  the  river  and  harbor  act  ap- 
proved July  5, 1884,  to  be  used  for  ^^  maintaining  the  channel  between 
De  Pere  and  Green  Bay,"  and  $6,000  <<or  so  much  thereof  as  may  be 
necessary,"  etc.,  appropriated  by  the  river  and  harbor  act  approved 
August  5, 1888,  for  a  levee  at  Portage  "  to  prevent  overflow  of  the  Wis- 
consin Biver  into  the  Upper  Fox  Biver,  so  as  to  prevent  injury  to  the 
Government  works  on  the  Fox  Biver,"  in  all  $16,860.01,  is  not  available 
for  the  purpose  of  improving  Fox  Biver. 

Of  these  amounts  the  first  named  is  used  principally  for  the  legal  ex- 
I)enses  connected  with  defending  the  suits  for  flowage  damages  against 
^e  United  States  now  in  the  courts  of  Wisconsin. 

The  second  is  retained  until  needed  to  restore  the  channel  between 
Green  Bay  and  De  Pere  whenever  it  will  have  deteriorated,  and  the 
third  amount  is  withheld  because  a  levee  at  Portage  has  never  yet  ap- 
peared necessary  ^'  to  prevent  injury  to  the  Government  works  on  the 
Fox  Biver." 

The  recommendation  made  in  the  last  Annual  Beport  of  the  Ohief  of 
Engineers  with  reference  to  the  two  last-mentioned  sums  is  repeated, 
{.  e.,  that  the  terms  of  the  acts  may  be  changed  so  that  these  sums  may 
be  exi>ended  either  in  the  general  improvement  of  the  Fox  Biver,  or 
for  the  purposes  evidently  intended. 

A  levee  is  necessary  at  Portage  for  the  protection  of  the  interests  of 
the  Fox  Biver  Valley,  and  a  deeper  channel  than  has  existed  is  neces- 
sary for  commerce  between  De  Pere  and  Green  Bay. 

PROPOSED  APPLICATION   OP    FUNDS  ASKED    FOB  THE    FISCAL  TEAB 

ENDINO  JUNE  30,  1890. 

The  estimate  herewith  submitted  is  for  continuing  the  work  under  the 
projBct  contained  in  the  report  of  the  Board  of  Engineers,  dated  Sep- 
tember 17, 1884,  approved  by  the  Secretary  of  War  December  10, 1884 
(see  Beport  of  the  Chief  of  Engineers,  U.  S.  Army,  for  1885,  pages  2041 
to  2046,  inclusive),  as  further  modified  by  authority  of  the  Chief  of  En- 
gineers, upon  the  recommendation  of  the  Board  of  Engineers  for  Forti- 
fications and  for  Biver  and  Harbor  Improvements,  May  14, 1886,  which 
project  as  modified  contemplates  the  rebuilding  of  the  Cedars  Lock,  the 
renovation  of  the  old  locks  as  they  require  it,  and  the  deepening  and 
widening  the  channel  of  the  Fox  Biver  throughout  to  6  feet  depth  and 
100  feet  width,  without  reference  to  the  original  project. 

This  forms  part  of  the  original  project,  the  object  of  which  was  to 
secure  a  cheap  route  of  transportation  from  the  Mississippi  Biver  to  the 
Great  Lakes  and  Atlantic  sea-board,  the  advantages  of  which  are  set 
forth  in  numerous  reports,  and  especially  in  the  report  of  Maj.  0.  K. 
Warren,  Corps  of  Engineers,  in  the  Beport  of  the  Chief  of  Engineers 
for  1868,  page  357,  and  in  the  report  of  the  Select  Committee  on  Trans- 
portation Routes  to  the  Seaboard,  United  States  Senate,  1874. 

The  present  status  of  this  project  may  be  seen  from  the  rei>ort  of  the 
Board  of  Engineers,  contained  in  House  Ex.  Doc.  Ko.  65,  Forty* ninth 
Owgress,  second  session. 


»*»J.v*--^ 


1872     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARHT. 

It  is  proposed  to  apply  fuads  given  by  Oengress  to  first  improve  the 
navigation  of  the  river  by  deepening  and  widening  the  channels  through- 
out,  by  rock  excavation  and  dredging,  to  the  fall  capacity  of  the  exist- 
ing locks,  in  order  that  the  fall  benefit  of  the  locks  already  bailt  will  be 
attained  and  remain  available. 

This  river  has  its  eficct  npon  rates  on  all  freight  carried  to  points 
in  the  Fox  River  Valley,  which  is  the  most  thickly  settled  portion  of 
the  interior  of  Wisconsin  and  an  important  manafactnring  region ;  all 
freights  daring  the  season  of  navigation,  and  particalarly  heavy  freights, 
are  rednced  to  near  the  price  of  water  carriage,  whether  carried  by  boat 
or  by  the  competing  railroads,  and  for  the  reason  that  it  is  a  regulator 
of  freights  it  is  of  snch  value  that  the  works  should  be  maintained  and 
the  navigation  improved  at  least  to  the  extent  contemplated  by  the  modi- 
fied project  of  1884. 

The  water  users,  however,  must  be  restrained  and  prevented  from 
continuing  their  encroachments  upon  the  right  of  the  public  to  the 
benefit  of  the  improved  navigation  of  the  Fox  Biver,  otherwise  all  past 
expenditures  are  rendered  valueless  and  future  expenditares  by  the 
United  States  foUy. 

Money  statement. 

Jnly  1, 1887, amount  available $44,300.28 

Fuel  sold  to  officers,  deposited  to  the  credit  of  appropriation 175. 00 

44,475.23 
Jaly  1, 1888,  amoont  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 24,535.67 

July  1,  1888,  balance  available 19,939.61 

Amount  appropriated  by  act  of  August  11, 1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 1 19, 939. 61 

'Amount  (estimated)  required  for  completion  of  existing  project,  Fox 

River 445,750.(10 

I  Amountthatcanbeprofitably  expendodinfiscalyearendiugJnnoSO,  1890  200,000.00 
]  Submitted  in  compUauce  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  186t)  and  1807. 


fox  bivkr— report  of  mr.  0.  a.  fuller,  assistant  bnoixebe. 

United  States  Engineer  Office, 

Jppktany  Wi9,f  July  1, 1888. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  (1^^ 
improvement  of  the  Fox  River,  Wisconsin,  from  Portage  to  Qreen  Bay,  for  the  fiw^ 
year  ending  June  30,  1888 : 

Operations  during  the  year  were  confined  principally  to  renovating  the  old  K^^' 
kauna  Fifth  and  Apploton  Third  locks ;  to  completing  the  widening  and  deepeoiDS 
the  Neenah  outlet  of  Lake  Winnebago  by  dredging ;  to  removing  the  blasted  m** 
terial  from  the  rock-cut  in  the  chauuolof  the  Menasha  River,  and  to  dredging  a  din*{ 
channel  from  Lake  Winnebago  to  the  head  of  the  rock-cut ;  to  deepening  the  cbano** 
of  the  river  by  dredging ;  to  making  repairs  of  boats  and  dredges  and  incidental  ^ 
pairs  of  locks,  dams,  and  canal  banks. 

Navigation  was  continued  until  closed  by  ice  on  the  25th  of  November.  Itw>* 
partially  resumed  on  the  16th  of  April,  and  wholly  so  on  the  3d  of  June,  and  mi^ 
tained  to  the  present  date. 

Boats  drawing  not  exceeding  5j  feet  of  water  oould  run  during  the  whole  seaioi^ 
of  navigation  between  Green  Bay  and  Appleton.  From  Appleton  to  Lake  Winn^" 
bago,  owing  to  the  mills  drawing  off  water  fi*om  the  lake,  navigation  as  early  as  tb^ 
latter  part  of  July  became  difficult,  except  for  very  light  draught  boats,  and  in  Aaga<| 
they  could  carry  but  little  froi;;ht,  and  one  boat  was  withdrawn  from  that  part  oi 
the  river.    From  that  time  to  November  the  water  was  oontinaooaly  lowered  by  Uo 
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ills,  so  that  at  that  date  the  level  of  the  lake  was  2.60  feet  below  the  crest  of  the 

[enasha  Dam. 

Daring  the  low-water  season  there  was  but  2^  feet  of  water  on  some  of  the  bars  in 

le  Upper  Fox. 

The  following  outline  of  operations  at  each  point  between  Portage  and  Green  Bay, 

ader  separate  hea<l8,  viz,  *'  Operating  and  care  of  canals  aud  other  works  of  navi- 

ition"  and  "  Improving  If'ox  River,"  is  respectfully  submitted. 

OPERATING  AND  CABE  OF  CANALS  AND  OTIIEK  WORKS  OF  NAVIGATION. 

De  Pere  Lock. — A  leak  through  the  bank  between  the  lock  aud  the  head  of  the  canal 
as  filled  in  with  clay  and  puddled. 

LiUle  Kaukauna  Lock. — Two  new  diamond  blocks  were  framed,  placed,  and  bolted. 
Rapid  Crodke  Canal  Bank, — Three  hundred  and  fifty  foet  in  length  of  the  left  bank 
t>ove  the  head  of  the  look  was  raised  aud  strengthened,  and  the  right  bank  near 
le  lock  was  raised. 

Rapid  Croche  Dam. — A  washout  in  rear  of  the  left  abutment  was  filled  with  olay, 
ad  rubble-stone  piled  in,  to  prevent  further  washiug. 

Rapid  Croche  Lock. — Ice  was  cut  away  from  the  gates  and  an  examination  made  of 
le  platform  and  miter-sills.  A  coffer-dam  of  clay,  14  feet  high  and  10  feet  wide  on 
»p,  was  built  across  the  canal  above  the  lock  by  Dredge  No.  1.  A  coffer-dam  below 
lo  lock*  was  built  of  cribs  and  horses,  planked  and  backed  with  clay.  Owing  to 
Lcessive  high  water,  it  was  found  necessary  to  connect  this  coffer-dam  with  the  lock 
y  banks  140  feet  long.  Eight  hundred  and  ninety  cubic  yards  of  cl<ay  were  put  in 
lese  banks,  and  GO  linear  feet  of  double  sheet-piling  were  placed  and  secured.  The 
amp  and  engine  were  set  and  the  water  pumped  out. 

The  leak  under  the  upper  platform  was  stopped  aud  the  platform  and  recesses  were 
ewly  planked.  The  gates  were  repaired  auu  the  valve  rods  shortened  aud  reset, 
wo  new  cheek-pieces  were  .framed,  placed,  and  bolted  in  the  lower  miter-sill  and 
lie  miter  sill  rebolted.  The  floor  of  the  lock  was  spiked  down  and  a  few  broken 
lanks  were  removed  and  replaced  by  new  ones.  The  capstan  platforms  and  hand- 
&il8  were  repaired,  the  lock  cleaned  out,  and  the  pump  and  engine  removed. 
The  oofferniams  were  taken  out  by  Dredge  No.  2,  and  the  lock  was  open  for  naviga- 
ion  on  the  2d  of  June. 

There  were  purchased  and  expended  24,367  feet,  B.  M.,  of  pine  lumber,  364  linear 
»et  of  oak  stringers,  1,080  pounds  of  iron,  aud  180  cubic  yards  of  clay. 
kaukauna  Fifth  Lock. — A  low  coffer-dum  was  built  across  the  canal  above  the  lock, 
ud  one  14  feet  high,  10  feet  wide,  on  top,  aud  120  feet  long  was  put  iu  by  Dredge  No. 
The  pump  and  engine  were  placed.  A  pit  was  blasted  in  rock  to  lower  the  pump 
ad  the  lock  was  pumped  out.  The  planks  were  stripped  from  the  walls  and  the 
>piDg  timbers,  posts,  and  girts  removed.  Six  hundred  and  eighty -seven  linear  feet 
^"  girts  and  207  of  po8t«  were  framed  and  placed  ;  7,248  superficial  feetof  double  pine 
looking  was  placed  and  spiked,  aud  new  coping  timbers  throughout  were  framed 
^^  secured.  A  new  lower  hollow  quoin  was  put  iu,  bolted,  and  backed  with  cement 
i^40Dry.  Sixteen  holes  were  drilled  and  reamed,  and  the  upper  miter  sill  placed 
^<i  secured  with  we<lge-bolts.  Twelve  anchor-bolts  were  placed  in  the  chamber- 
^Ih  and  a  stone  filling  put  in  between  the  top  coping  timbers.  The  upper  gates 
^retaken  apart,  new  heel-and-toe  posts  and  20  arms  were  framed  and  placed,  the 
"^118  refitted,  and  the  gates  hung.  The  lower  miter-sill  was  rebolted ;  4  capstan  plat- 
*^*^8  were  framed  and  planked:  3  old  diamoud  blocks  were  repaired  and  one  new 
J^^ framed,  placed,  and  secured  ;  5  suubbing-posts  were  framed,  placed,  and  braced. 
*i«  lower  end  of  the  left  lower  wing-wall  was  relaid  and  steps  placed,  completing 
^^  repairs.  The  pump  and  engine  were  removed  and  the  lock  cleaned  out.  The 
^^er-dams  were  taken  out  by  Dredge  No.  1,  and  the  dredge  moved  to  Rapid  Croche. 
^ring  the  progress  of  the  work  large  quantities  of  ice  aud  suow  were  removed  from 
»<^  lock. 

"Xliere  were  purchased  and  expended  41,616  feet,  B.  M.,  of  pine  plank ;  13,182  feet,  B. 
• ,  of  pine  timber ;  40,472  feet,  B.  M.,  of  oak  timber;  2,000  pounds  of  spikes ;  65  car- 
^e  bolts  and  washers,  and  6  barrels  of  cement. 

Saukauita  Fourth  Lock. — One  new  capstan  platform  was  built ;  the  left  upper  gate 
|>aired  ;  hand-rails  i)ut  oi},and  new  chains,  lugs,  aud  tnrubucklos  put  ou  the  plat- 
^m  valves. 

kaukauna  Third  Lock. — One  snubblng-post  was  framed  and  placed;   hand-rails 
^re  repaired,  and  new  chains,  tumbuckles,  aud  lugs  put  on  the  platform  valves. 
^kaukauna  Second  Lock. — Two  arms  were  framed  aud  placed  in  tlio  upper  gates ;  the 
Uid-rails  were  repaired  on  all  the  gates ;  the  valve-rods  taken  off  aud  shortened,  and 
^Crht  repairs  made  to  gate  hangings. 

^^ukauna  First  Lock. — No  repairs  of  this  lock  were  required  during  the  year. 
kaukauna  Canal  Banks, — During  the  extreme  high-water  of  April,  1888,  a  dangerous 
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break  oconrred  in  the  levee  on  the  riffht  bank  of  the  river  near  the  dam.  A  strong 
force  was  at  once  pnt  on,  and  by  workins  day  and  night  it  was  closed  in  forty-eigU 
hours.  The  levee  was  raised  1  foot  and  widened  10  feet.  Seven  hundred  linear  feet  of 
the  riii^ht  canal  bank  £rom  the  first  lock  was  raised  1  foot  with  clay  and  planks. 
Leaks  in  second,  third,  fourth,  and  fifth  levels  were  8topx>ed  and  a  w^ashont  in  ^ 
waste- weir  near  the  fifth  lock  was  filled  in. 

Eaukauna  Dam.— The  right  abutment  that  was  in  a  daneerous  condition  was  n^ 
built.  Coffer-dams  were  put  in,  pump  and  engine  set,  the  old  abutment  partly 
removed  and  14  cords  of  stone  taken  out^from  the  end  of  the  dam ;  291  lineal  roet  m 
pitched  face  stone  were  brought  from  the  stone-yard  at  Eaukauna  quairy;  49  cahio 
yards  of  cement  masonry  and  112  cubic  yards  of  dry  stone  wall  were  laid :  363  cubic 
yards  of  clay  and  gravel  were  excavated  for  the  foundations,  and  112  cubic  yards  of 
clay  puddled  in  rear  of  the  abutment. 

Repairs  were  made  to  the  sluice-way  in  the  dam,  which  is  75  feet  in  length,  and 
2  feet  10  inches  below  the  crest.  The  water  was  shut  off  by  fluah-boaida,  the  i^ron 
removed,  and  a  timber  abutment  built  at  each  end ;  three  trestles  were  framed,  placed, 
and  secured ;  the  planking  around  the  trestles  and  abutments  relaid,  and  the  tres- 
tles and  abutments  sheathed  with  2-inch  oak  plank.  Planks  for  closing  the  idnicos 
were  fitted ;  13-foot  walk  trestles  between  the  left  abutment  and  the  sluice- way  were 
framed,  placed,  and  secured,  and  the  foot- walk  laid,  completing  the  repain. 

There  were  purchased  and  expended  for  the  sluice-way  680  pounds  of  drift-bolts,  2^ 
pounds  of  sere  w-boltSj  1,005  pounds  of  round  iron,  S8  pounds  of  nails,  2,347  fee^  B,  M., 
of  oak,  and  3,908  of  pme  lumber. 

For  the  abutment  296  pounds  of  drift-bolts,  222  feet,  B.  M.,  pine  plank,  1,890  feet,  B. 
M.,  of  pine  lumber,  and  4^  cords  of  wood. 

tittle  Chute  Combined  Lookt. — ^Timber  for  four  new  gates,  engine,  pump,  and  tools 
were  loaded  on  a  scow  at  Appleton  and  poled  to  the  looks.  Ice  was  removed  from  Uie 
si  te  of  the  lower  coffer-dam  and  from  the  valve  platform.  The  middle  and  lower  gates 
were  taken  out.  The  lower  and  upper  coffer-dams  were  built ;  two  pumps  and  engines 
set  and  the  locks  pumped  out.  Cheeks  were  out  in  the  oopinff  for  gate-hangings :  new 
middle  and  lower  gates  were  built,  ironed,  and  hun^ :  new  cheek  pieces  for  the  iowcf 
miter-sill  were  framed,  put  in,  and  bolted,  and  the  siU  rebolted ;  thirteen  posts  were 
framed  and  placed  under  the  middle  platform ;  six  capstan  platforms  built ;  four  snub- 
bing posts  pat  in ;  gate-spars  and  hand-rails  put  on,  and  new  chains  and  lugs  put  on 
the  platform  valves ;  two  diamond-blocks  were  framed  and  placed  for  the  upper  gates ; 
200  cubic  yards  of  mud  were  removed  from  the  lock  and  the  upper  one  cleaned.  The 
pumps,  engines,  and  tools  were  removed  and  the  cofferdams  taken  out  by  Dredse  No.  2. 

Little  Chute  Canal  Bank*, — The  banks  in  the  second  and  third  levels  were  raised  and 
strengthened. 

There  were  purchased  and  expended  in  repairs  of  the  Little  Chute  Combined  Locks 
16,710  feet,  B.  M.,  of  white  oak  lumber,  15,536  feet,  B.  M.,  of  white  pine  lumber,  1,255 
pounds  of  iron-^ate  hangings,  407  pounds  of  round  iron,  2  kegs  of^ nails,  340  pounds 
of  three-eighth  inch  valve-chains,  and  2  barrels  of  cement. 

Waste  Weir  Little  Chute^  third  level, — Portions  of  the  rear  wall  were  relaid  in  cement^ 
and  the  canal  side  repointed. 

There  were  purchased  and  expended  5  barrels  of  cement. 

Little  Chute  Dam, — Sink-holes  in  rear  of  the  left  abutment  were  filled  with  clay  and 
puddled. 

Little  Chute  Second  ZocX;.— The  gate-strajis  were  repaired,  newhand-rails  and  fenders 
put  on,  and  a  leak  below  the  lower  wing-wall  filled  with  26  cubic  yards  of  clav. 

Cedare  Lock. — Two  guiding-cribs  to  mark  the  dredged  channel  below  the  look  were 
framed,  placed,  and  filled  with  stone. 

Cedars  i>am.— Sink-holes  near  the  left  abutment  were  filled  with  clay  and  pud- 
dled. 

Jppleton  Lower  Dam. — The  backing  was  repaired  by  putting  in  a  quantity  of  brush 
and  placing  1,135  cubic  yards  of  clay  and  gravel. 

Jppleton  Fourth  Lock. — The  head  of  the  lock  and  the  recess  walls  were  raised  with 
plaoks,  backed  with  clay  during  the  extreme  high  water,  and  the  tops  of  the  upper 
gates  planked. 

Appleton  Canal  J  fourth  level. — The  left  bank  from  the  dam  to  the  fourth  lock  wss 
raised  1  foot  and  strengthened. 

Appleton  Third  Zocfc.— Coffer-dams  were  put  in  by  Dredge  No.  2.  A  pit  for  a  cen- 
trifugal pump,  2  feet  in  depth,  was  excavated  in  the  rock,  and  a  drainage  ditch 
bUasted  out.  A  pump  and  engine  were  set;  the  water  pumped  out  and^ept  sa  loe 
and  snow  were  removed.  Twenty-one  cubic  yards  of  clay  were  removed  fiom  the 
rear  of  the  side  walls.  The  old  masonry  in  the  head  walls  was  taken  out  and  the 
walls  rebuilt  with  66  cubic  yards  of  cement  masonry  and  backed  with  9  cubic  yards 
of  clay,  puddled.  All  of  the  old  posts,  girts,  and  planks,  except  the  lower  girts,  were 
removed  from  the  walls  and  replaced  by  new.  Portions  of  the  old  stone  in  the  cham- 
ber walls  were  removed,  and  1,171  Qwbic  yards  of  wi^  laid  in  their  places ;  70  anchor- 


"N 


•••f  •••<**»»•*•  ********* 


APPENDIX  HH — EEPOBT   OP   CAPTAIN   MARSHALL.        1875 

I  and  washers  were  put  in ;  the  old  coping-timbers  were  removed,  new  ones  framed 
placed,  and  the  top  of  the  walls  between  the  timbers  planked  with  3-inch  pine 
k ;  ^,380  feet,  B.  M.,  of  double  ^inoh  pine  plank  was  framed,  placed,  and  spiked 
e  sides;  four  capstan  platforms  were  rebuilt ;  two  new  diamond-blocks  for  the 
r  gates  were  placed  and  the  gates  hung ;  six  snubbing- posts  were  put  in  and 
od,  and  the  gate-spars  were  made  and  attached ;  eight  automatic  valves  were 
i  and  placed  in  the  chamber  walls ;  240  lineal  feet  of  8-inch  by  lO-inch  and  10- 
by  12  inch  pine  was  bolted  to  the  rock  bottom  near  the  walls  with  thirty-six 
ra^boits;  46  cubic  yards  of  cement  masonry  were  laid  above  the  upper  miter-sill 
in  plaee  of  the  loose  rock  excavated  near  the  chamber  walls ;  46  cubic  yards  of 
itone  wall  was  laid  along  the  canal-bank  and  the  waste- weir;  280  cubic  yards  of 
were  placed  in  ^e  rear  of  the  walls.  The  coping  at  the  head  of  look  was  dow- 
and  the  head  walls  pointed,  completing  the  repairs.  The  lock  was  cleaned  out,  the 
p  and  engine  and  tools  removed  and  the  coffer-dams  taken  out  by  Dredge  No.  2. 
lere  were  purchased  and  ezoended  43,357  feet,  B.  M.,  of  oak  lumber,  57,743  feet,  B. 
)f  pine  lumber,  3,000  feet|  B.  M ,  of  2-inch  pine  plank,  2,400  poands  of  wrought- 

spikes,  6,303  pounds  of  anchor-rods  and  washers,  60  carriage-bolts,  105  screw- 
I,  113  barrels  of  cement,  58  cords  of  wood,  aud  30«800  pounds  of  bituminous  coal. 
i9te  Weir,  Appleian  Canalf  third  level, — The  masonry  wall  at  the  head  of  the  weir 
taken  down,  relaid  in  cement,  and  a  new  floor  put  in. 
tpleton  Second  XooJip.— Slight  repairs  were  made  to  the  walls. 
pleten  First  Look.— A  leak  in  the  embankment  near  the  head  of  the  lock  was 
[>ed  with  puddled  clay. 

^leton  Upper  Dam. — ^Two  of  the  sluice-gates  that  had  been  damaged  by  ice  were 
ired. 

masha  XocA;.— Sli^^ht  repairs  were  made. 

maeha  Dam, — ^This  dam  havioe  settled  slightly,  the  crest  timber  was  removed, 
%  new  one  of  white  oak,  10  incnes  wide  and  5  inches  thick,  was  framed,  placed, 
lecured  by  drift-bolts  and  leveled  aud  planed  to  the  required  height, 
ere  were  purchased  and  expended  1,762  feet,  B.  M.,  of  oak  lumber  and  320  pounds 
iftbolts. 

reka  Lock, — One  hundred  aud  thirty  rods  of  the  fence  around  the  Qovemment 
erty  was  repaired.  The  protection  cribs  of  the  gate-hangings  thati  were  washed 
r  by  the  high  water  were  replaced  and  repaired;  gate-hangings  and  hand-rails 

repaired ;  3,895  feet,  B.  M.,  of  pine  boards,  300  cedar  posts,  and  200  pounds  of 

were  purchased  and  expended  on  repairs  of  fence. 

rlin  Lock,  —The  old  gates  from  White  River  Lock  were  repaired,  newly  planked, 
roned.    The  gates  of  this  lock  were  taken  out  and  replaced  by  the  repaired  ones. 

snubbing-posts  were  made  and  set,  and  the  walls  above  wat-er,  including  the 
1^,  were  repointed. 

ring  the  spring  flood  the  water  rose  to  a  height  of  2.70  feet  above  the  top  of  the  lock- 
ig  and  one  lower  gate  was  unshipped ;  the  nand- rails  and  spars  of  the  upper  gates 

broken,  and  one  capstan  damaged.  The  gate  was  rehung,  the  capstan  repaired, 
lew  spars  and  hand-rails  put  on. 

ar  barrels  of  Portland  cement  were  purchased  and  expended  in  repointing  the 
». 

\ite  Biver  Look,— -The  old  gates  taken  from  Princeton  Lock  were  repaired  and 
>d.    The  White  River  gates  were  taken  apart,  the  timbers  and  iron  loaded  on  a 

and  poled  to  Berlin  Lock.    Three  capstan  platforms,  four  snubbing-posts,  four 

\,  hand-rails,  and  water-gauges  were  made  and  placed.    Three  hundred  lineal  feet 

nk  between  the  head  of  the  lock  and  the  levee,  that  had  been  partly  washed  out, 

repaired. 

\nceton  Lock. — Three  sets  of  capstan  timbers  and  six  snubbing-posts  were  framed 

)laced.    Two  hundred  rods  along  the  bank  of  the  river  were  raised  and  strength- 

I 

and  River  Look, — No  repairs  were  required. 

mtello  Lock, — The  levee  between  the  lock  and  the  left  bank  of  the  river  was 
d  and  strengthened. 

vernor  Bend  Dam, — Bolts  for  flush-boards,  stone,  lumber,  etc.,  were  purchased  at 
ige,  and  with  tools  were  put  on  scows  and  transported  to  the  dam.  Flnah-boards 
put  on,  planks  from  the  apron  removed,  and  the  hollow  space  filled  with  stone 
)ru8h.  Two  rows  of  sheet- piling  were  driven,  the  timbers  of  the  apron  and  crib 
ted,  and  the  apron  recovered  with  4-inoh  plank  well  spiked.  Large  bowlders 
picked  up  along  the  shore  and  dumped  below  the  dam.  The  scow  with  tools 
;owed  back  to  Portage  Canal  by  the  tug-boat  Dekorra. 

ere  were  purchased  and  expended  2,750  feet,  B.  M.,  of  pine  plank,  363  pounds  of 
bolts,  200  pounds  of  round  iron,  and  2  kegs  of  nails. 

^tage  Lock.— The  banks  were  raised  and  the  lock  protected  from  overflow  by  high 
r  in  the  Wisconsin  River. 
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DREDGING. 

Dredge  No.  1  completed  dredj^ng  out  the  cut  100  feet  in  width  below  MeQasha 
Lock,  reinoviiif^  25,374  cubic  yards  of  soft  material,  and  then  moved  down  to  Gritig- 
iKHi  liapids,  above  Appleton,  and  took  out  bowlders  and  loose  rock  from  the  chanael. 
The  dredge  wtis  then  towed  to  Kaukanua  by  the  steam-launch  General  Meade,  and 
took  out  :^,820  cubic  yards  of  mud  from  the  fifth  level  of  the  canal,  placed  it  in  dump- 
scows  and  dumped  it  into  deep  water  in  the  river  below  the  fifth  lock. 

There  were  purchasiMl  and  expended  88  cords  of  woo<l. 

Drtdge  No.  4. — Worked  on  the  bars  in  the  channel  between  Berlin  and  Omro,  and 
removed  84,5*28  cubic  yards  of  sand.  Work  was  suspended  for  the  sea;«on  on  the*i4lli 
of  October,  when  the  dredge  was  towed  fiom  Omro  to  Berlin  Lock,  laid  np,  and  the 
crew  discharged. 

Dredge  No.  5. — Worked  down  from  Wilson's  Bar,  below  Grand  Rivor  Lock,  to  tlie 
bar  above  White  River  Lock,  removing  from  the  channel  70,21^  cubic  yanls  of  sand 
and  clay.  Work  was  suspended  for  the  season,  the  dredge  dropped  to  Berlin  Lock, 
laid  up,  and  the  crew  discharged. 

There  were  [uirchased  and  expended  as  fuel  for  Dredges  Nos,  4  and  5,  and  for  the 
tug-boat  Boscohtlj  272  conls  of  wood  and  78,415  pounds  of  bituminous  coal. 

REPAIRS  OF  QUARTER  BOAT  NO.    L  , 

This  boat  was  re]»aired  at  Berlin  Lock  and  towed  to  Kaukanna  Fifth  Lock  by  the 
tjfg-boat  Boscohel  for  use  of  men  employed  on  repairs  of  that  lock. 

Old  butting-beams  were  removed  and  replaced  by  new  ones,  decayed  l>eams  spliced, 
1,800  feet,  B.  M.,  of  new  lloor  laid,  and  the  roof  repaired.  New  sills  were  placed  under 
the  cabin  ;  rotten  planks  in  the  lakes  removed  and  replaced  by  new,  aud  the  rakes 
and  sides  calked  ;  three  doors  and  five  window-frames  were  made  and  placed,  tbre« 
doors  hung,  and  twelve  WMiulows  reglazed.  The  boat  was  painted  inside  aud  oat, 
completing  the  repairs.  There  were  purchased  and  expended  5,100  feet,  B.  M.,  of 
white  pine  fiooring,  5U0  pounds  of  building  paper,  1  keg  of  nails,  2^  pounds  of  white 
lejwl,  25  pounds  of  iron  paint,  10  gallons  of  turpentine,  1  barrel  of  boiled  linseed- 
oil,  six  doors  and  trimmings,  and  1  barrel  of  pitch. 

IMPROVING  FOX   RIVER. 


Menasha  Channel. — Dredge  No.  2  removed  Ii,791  cubic  yanls  of  gravel  and5tH>  cords 
of  blasted  material  from  the  rock  cut,  which  was  placed  on  dump-scows,  jioled  to  the 
right  bauk  oi'  the  river,  wheeled  out,  and  piled  upon  the  bank.  The  dre<lge  was  theu 
moved  to  the  foot  of  the  cut,  aud  removed  3,004  cubic  y.irds  of  gravel  and  81  cords  of 
stone  from  the  old  channel  between  the  rock  cut  and  the  head  of  the  canal,  and  then 
moved  to  the  head  of  the  cut  to  assist  Dredge  No.  3  in  dredging  a  direct  channel  to 
Lake  Winnebago. 

Dredge  No.  3,  after  completing  tlie  work  at  the  heafl  of  the  Neenah  Outlet,  was 
towed  to  the  Meuasha  Kiver  by  the  tug-boat  Dckorra,  and  after  removing  from  tlie 
rock  cut  small  coiuuings  and  isolated  rocks  left  by  Dredge  No.  2,  conwnence<l  drcdginj! 
the  direct  channel  to  the  lake.     There  were  removed  35,31>2  cubic  yards  of  clay  and 
hard  pan,  of  which  27,700  cubic  yards  were  placed  on  dump-scows,  towed  to'deep 
water  in  the  lake  by  the  tug-boat  Dakorra  and  dumped,  and  7,092  cubic  yards  placed 
on  a  dredge  bank  on  the  left  side  of  the  channel.    The  dredging  was  completed  Ofto; 
ber  30.    The  width  of  the  channel  on  the  bottom  is  100  feet ;  at  the  wat<.'r  surface,  ^^^* 
feet,  and  its  minimum  depth  isO.tJO  tVet  below  the  level  of  the  crest  of  the  Meuai^^^* 
Dam.     The  width  of  rock  cut  at  bottom  is  84  feet,  aud  its  depth  not   less  than  t>-^ 
feet  below  the  level  of  the  crest  of  the  Mena.slia  Dam. 

Work  was  suspended  on  the  31st  of  0<tober,  when  Dre<lgo  No.  3  was  toweti  ^ 
Appleton,  by  the  steam-launch  General  Meade,  where  she  was  temporarily  laid  "? 
and  the  crew  discharged,     ^^-j--^'-    '*   - -*^i *-._   ii —      _    t — -•<! 

the  Menasha  Canal, 
was  resumed  on  th 

the  foot  of  the  roci .. „. _.., ^.^ „ _ 

and  twenty-one  cubic  yards  of  gravel  aud  14  cords  of  stone  were  removed,  placei^-    ^ 
scows,  poled  to  the  right  bauk  of  the  river,  and  unloaded. 

There  were  juirchased  and  received  for  use  by  Dredges  Nos.  2  aud  3,  aud  the  C  *^«' 
boat  Dekorra,  215  cords  of  wood,  23,'i'.)5  i)ounds  of  bituminous  coal.  i 

Uldeving  the  head  of  the  Neenah  Outlet  of  Lake  liAnnebago. — Dn^dge  No.  3  remo'*^^ 
1,950  cubic  yards  of  elay,  gravel,  and  hard  i»an,  which  w^as  placed  on  scows,  towed   ^ 
deep  water  in  Lake  Winnebago  by  the  tug  boat  Dekorra,  and  dumped.     This  w^*^ 
was  completed  on  July  12,  and  the  plant  transferred  to  the  Meuasha  Channel. 
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REPAIRS  OF  BOATS  AND  DREDGES. 

DredpeNo.  2. — The  dipper  was  removed,  taken  to  Chicago,  repaired  and  returned; 
the  swint^ng  and  hoisting  engines,  c^ane,  turn-table,  dipper-handle,  and  boiler  were 
repaired. 

Dredge  No.  4. — A  new  galvanized  iron  ash-pan  was  pat  in ;  the  roof  new  canvased 
and  painted ;  the  boom  and  dipper  repaired,  the  hull  calked  above  water,  and  the 
machinery  set  up  and  put  in  working  order. 

Tug-hoat  if o^cofte/. —Eighty-five  linear  feet  of  new  fender  strake,  and  new  forward 
chocks  were  put  on ;  3  fenders  made  and  four  supports  put  in ;  the  wheel-houses  were 
replanked ;  the  cabin  painted  inside  and  out;  tue  tin  roof  repaired  and  the  boiler 
patched ;  2  new  short  couplings  were  bored ;  a  new  ash-pan  was  put  in,  and  slight 
repairs  were  made  to  the  machinery. 

There  were  purchased  and  expended  260  yards  of  roofing  canvas,  and  GO  lineal  feet 
of  iron  pipe. 

Steam-launch  General  Meade. — The  boat  was  hauled  out,  old  planks  removed  from 
the  bottom,  replaced  by  new,  and  the  hull  calked.  New  guard  timbers  were  put  in 
on  sides,  the  floor  was  relaid  with  new  plank,  and  the  boat  painted.  The  engine  was 
taken  to  a  machine-shop,  repaired  and  replaced,  and  the  boat  launched. 

SURVEYS. 

Aline  of  levels  was  run  from  Menasha  to  De  Poro,  and  bench-marks  were  established 
at  all  of  the  locks  and  dams  on  the  line.  * 

A  level  line  was  also  run  from  the  crest  of  the  Menasha  Dam  to  that  of  the  dam  at 
Neenah  and  return. 

A  survey  was  made  of  a  portion  of  the  first  level  of  the  Kankauna  Canal  and  plans 
and  estimates  made  for  a  retaining-wall  along  its  left  bank. 

MISCELLANEOUS. 

The  steam-launch  General  Meade  was  employed  in  towing  dump-scows  for  Dredge 
No.  1,  in  towing  scow  loads  of  materials,  tools,  etc.,  for  works  in  progress  and  in  raak- 
ing  inspection  trips. 

The  steamer  Henrietta  was  laid  up  at  Appletou,  Wis.,  on  the  20th  of  November,  1886, 
and  has  not  since  been  put  in  commission. 

Dredge  No.  1,  while  temporarily  laid  up  in  Rapid  Creche  Canal,  was  burnt  and  sunk 
on  the  n'ght  of  the  29th  or  April,  1888,  and  the  watchman  on  board  was  burnt  up  with 
it.  The  hull  and  upper  works  were  entirely  destroyed  and  the  machinery  so  badly 
iDJared  that  but  little,  if  any,  of  it  can  be  used  again.  The  fire,  it  is  believed,  wiu4 
accidental. 

The  old  crib  locks  have,  as  heretofore,  required  extensive  repaire  to  keep  them  in 
working  order,  and  will  continue  to  do  so  until  they  are  replaced  by  new  ones. 

The  following  work  is  required  to  be  done  to  complete  this  improvement :  To  re- 
place the  old  lower  dam  at  Appleton  by  a  new  one  ;  to  complete  the  excjivatioa  of  a 
6-foot  channel  from  Lake  Winnebago  to  the  head  of  the  Menasha  Canal ;  to  lower  the 
1x>ttom  of  the  Menasha  Canal  2  feet  by  dredging ;  to  construct  a  new  dam  in  place  of 
t-he  old  one  near  Eureka  Lock ;  to  deepen  the  river  channel  to  6  feet  at  low  water ;  to 
strengthen  and  face  the  canal  banks,  and  to  build  dwellings  for  lock-tenders. 
Very  respectfully,  your  obedient  sarvant, 

C.  A.  FUIXER, 

A$$i$tant  Engineer. 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  8.  A. 
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COMMERCIAL  STATISTICS. 

The  nearest  collection  district  is  Milwankee,  Wis.  The  nearest  port  of  entry  la  Mil- 
wankee,  Wis.  Amount  of  revenue  collected  at  the  nearest  port  of  entry  daring  (he 
fiscal  year,  $305,828.09. 

Total  number  of  lockages  in  year  at  De  Pere  Lock  and  Eureka  Lock,  ike  la$t  lockoftpUm 

on  Lower  Fox  and  Upper  Fox,  respeotivelif. 


DatA. 


July.  1887 

AuKOBtjlSd?... 
Seplember,  1887 
October.  1887... 
NoYember,  1887 
December,  1887 
JanoAry,  1888 . . 
February.  1888. 

March,  1888 

April.  1888....  # 

Hay,  1888 

Jiiiie,1888 

Total .... 


No.  of 

Ko.or 

lockaceaat 
Be  Pera 

loekagHit 
Eonkft 

Lock. 

Look, 

Lower  Fox. 

Upper  Fos. 

7« 

m 

106 

m 

131 

41 

120 

» 

59 

II 

n 

r) 

n 

(•) 

(•) 

n 

(') 

Q 

29 

a 

88 

a 

132 

75 

741 


in 


'Cloaed. 


HH7. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  THE  FOX  AND  WISCON- 
SIN RIVERS,  WISCONSIN. 

The  expense  of  maintaining  the  existing  depth  of  navigation  throngb* 
out  the  Fox  Biver  and  canals :  for  repairs  to  mechanical  constractions 
that  have  been  completed  and  in  use,  but  afterwards  injured  by  flood 
or  otherwise ;  for  current  repairs  to  old  locks  and  dams,  and  for  lock- 
tenders'  services,  have  been  paid  from  the  indefinite  appropriation,  for 
"operating  and  care  of  canals  and  other  works  of  navigation.^  provided 
by  section  4  of  the  river  and  harbor  act  approved  July  5, 1884 

A  detailed  statement  of  the  expenditures  under  this  latter  appropH^ 
tion  accompanies  this  report. 

Under  tbe  indefinite  appropriation  for  the  "  operating  and  care  of 
canals  and  other  works  of  navigation,^  it  is  proposed  to  renew  the  wooden 
linings  of  two  of  the  old  timber  locks;  to  maintain  the  existing  depth 
of  navigation  iu  the  river  and  canals  by  dredging ;  to  keep  in  general 
repair  locks,  dams,  and  canal  banks,  and  pay  for  lock-tenders'  prices 
and  superintendence. 

Mofiey  statement. 

[Operating  and  care  of  canals  and  other  works  of  navigation  applied  to  Fox  RlTer,  WimiMifrt 

Jnly  1,  1888,  amonnt  expended  during  fiscal  year 15^804.^ 

July  1,  1868,  amount  covered  by  existing  CO atracts 52,2(M'^ 

Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1889..    48, 960. 0^ 
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)PKR^TINQ  AND  CARE  OF  CANALS  AND  OTHSR  WORKS  OF  NAVIGATION  APPLUCD  TO 
FOX  AND  WISCONSIN  RIYKRS,  WISCONSIN ;  SECTION  4,  RIVER  AND  HARBOR  ACT, 
JULY  5,   1884. 

}eUnled  statement  of  expenditures  fi>r  fiscal  year  ending  Jume  30, 1888,  with  itemized  state- 
ment of  expenses  attached^  as  required  by  the  above  act  of  July  6, 1884.  « 

l«neral  repairs  of  looks  and  dams: 

Labor $220.58 

Materials,  transportatioD,  and  sopplies 515.94 

$736.52 

Repairs  of  Rapid  Crocbe  Lock : 

Labor  and  transportation 1,913.70 

Materials 489.22 

2,402.9? 

tepairs  of  canal  banks,  Rapid  Croche : 

Labor 118.  €7 

Repairs  of  Kankanna,  fifth  lock: 

Labor  and  transportation 3,926.63 

Materials  and  supplies 2,990.95 

6.916.58 

Repairs  of  Kankanna,  fourth  look : 

Labor 59.28 

Materials : 6.56 

65.84 

Repairs  of  Kankanna,  third  lock: 

Labor 45.33 

iepairs  of  Kankanna,  second  lock : 

Labor 78.21 

iUpairs  of  Kankanna  Canal  banks : 

Labor  and  transportation 840.50 

Materials.... 78.35 

918. 8S 

Zepairs  of  Kankanna  Dam  sluiceway: 

Labor  and  transportation ^^ «...        412.73 

Materials - 235.66 

Fuel  for  steam-launch 17.54 

—        665.93 

Repairs  of  right  abntment,  Kankanna  Dam : 

Labor 1,963.98 

Materials,  su  pplies,  and  transportation 1, 949. 70 

265. 72 

Xepairs  of  canal  banks.  Little  Chute: 

Labor  and  transportation 270.00 

Materials 7.50 

277.50 

Repairs  of  Little  Chute  Dam : 

Labor ^. .*«.... 44.34 

Kopairs  of  Little  Chute  Combined  Locks : 

Labor  and  transportation ^.  ...^ 2,501.66 

Materials  and  supplies .^... 1,948.60 

4,450.32 

Sepairs  of  Little  Chute  Second  Lock : 

Labor * 38.26 

Kepalrs  of  Cedars  Lock  and  Dam : 

Labor  and  transportation 284.03 

Materials 108.02 

392. 05 

Sepairs  of  canal  bank,  Appleton,  fourth  level : 

Labor  and  transportation 262.23 

Sepairs  of  Appleton  Fourth  Lock : 

Labor 4.00 

Kepairs  of  Appleton  Third  Lock : 

Labor  and  transportation 5,5.54.70 

Materials  and  supplies 3,205.56 

8,760.26 

Repairs  of  waste- weir,  Appleton,  third  level : 

Labor 29.90 
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Repairs  of  Appletou  canal  banks: 

Labor -      $316.22 

Materials 6a  10 

$384.32 

Repairs  of  Appleton  Lower  Dam : 

.       Labor i 40L20 

Materials. 29.13 

430.33 

Repairs  of  Appleton  Upper  Dam: 

Labor .1 21.05 

Repairs  of  Meuasha  Dam : 

Labor 115.93 

Materials 94.46 

210.39 

Re  pairs  of  Menasha  Lock : 

Labor 7U.97 

Materials 235.80 

947.77 

Dredging  bars,  Lower  Fox : 

Labor 2,210.99 

Fuel,  snpplies,  etc 479,65 

^   2,690.64 

Dredging  bars,  Upper  Fox : 

Labor * 4,372.57 

Fuel,  supplies,  etc 1, 773. 73 

6,146.30 

Repairs  of  locks,  Upper  Fox : 

Materials ' 9fi.C7 

Rejiairs  of  lock  gates.  Upper  Fox :  ^ 

Labor 1,216.89 

Materials,  transportation,  etc 113.76  ^. 

1,330.«4 

Repairs  of  Eareka  Lock : 

Labor 69.60 

Materials 76.70 

-r 146- - 

Repairs  of  Berlin  Lock : 

Labor $55.71 

Materials 17.64 

7:5' 

Repairs  of  White  Rirer  Lock : 

Labor 110.20 

Materials 5.00 

11^' 

Repairs  of  Princeton  Lock : 

Labor 3^>^ 

Repairs  of  Montello  Lock : 

Labor 7&^ 

Repairs  of  Governor  Bend  Dam : 

Labor  and  transportation 292. 14 

Materials  and  supplies 151. 69 

Repairs  of  Portage  Lock  and  Canal : 

Labor 50^-^ 

Repairs  of  Quarter  Boat  No.  1 : 

Labor 153.67 

Materials 140.51 

29*-- 

Maintenance  of  navigation : 

Lock-tenders*  services 5, 240. 31 

Gauge-keepers*  services 157.99 

Transportation KQ.22 

5, 531  - 

Care  of  works  and  property  : 

Watchmen ,  labor,  mid  transportation 869. 64 

Hire  of  store-house  at  Appleton 1;J5  00 

Traveling  expenses  of  assistant  engineers,  overseers,  etc 259. 10 

Materials 71.55 

1,335«- 
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tingeucios : 

Salaries  of  assistaut  CDgineer,  clerks,  etc $3,  IGO.  00 

Rent  of  office,  Appleton 125.00 

Rent  of  office,  Milwaukee 210.00 

Mileage  of  officers 32.00 

Stiitionery 141.34 

Advertising: 59.10 

$3, 727. 44 

Total 52,204.77 

ized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
d  other  works  of  navigationy  indefinite  act  of  July  5,  liiSA^  applied  to  Fox  Biter ^  Wis- 
n9in,   . 


!7. 


B. 

No.  of 

voucher. 

• 

5 

1 

5 

2 

13 

3 

14 

4 

18 

5 

28 

6 

28 

7 

28 

8 

28 

9 

28 

10 

28 

11 

28 

'   12 

28 

13 

28 

14 

28 

15 

28 

16 

58 

17 

28 

18 

28 

19 

28 

20 

28 

21 

28 

22 

28 

23 

28 

24 

28 

25 

28 

28 

28 

27 

28 

28 

28 

29 

28 

80 

28 

31 

28 

32 

28 

33 

31 

34 

31 

•  35 

31 

36 

31 

37 

31 

38 

31 

39 

31 

40 

31 

41 

31 

42 

81 

43 

31 

44 

31 

45 

2 

1 

4 

2 

5 

3 

6 

4 

5 

5 

5 

6 

5 

7 

5 

8 

5 

9 

5 

10 

6 

11 

6 

12 

5 

13 

5 

14 

5| 

}     15 

5 

I  w 

To  whom  paid. 


For  what  paid. 


Amoant 


Alexander  Sims 

Ilired  men 

C.  A.  Fuller 

Mabi  Jansen 

Charles  M.  Cole 

Des  Forges  &  Co 

G.D.Norris&Co 

Barney  Gorey 

Ferdinand  Belize 

H.  Stodman 

Charles  S.  Morris 

Iteeae  &  Whiting 

McKenzie  6c  Crawford 

A.  Sanford  Mannfacturing Co. . 

James  Little  8t  Sons 

McGrepor  BroUiors 

B.T.Gilmore 

Schlafer,  Barrett  Sc  Toscli 

J.  U.  Marston  &  Co 

W.  F.  Montgomery 

Morgan  Sl  Bassett 

Eamsay&  Jones 

J.  H.Corcoran 

F.  Hnrlbut 

William  Schwager 

Keese  &  Whiting 

C.  A.  Peck 

S.M.Hay&  Bro 

Drake  Brothers 

Matthews  Bros.'  Fumitnro  Co. . 
Hofibian  &  Billings  Mfg.  Co.,  Ltd 

James  Sheriffs 

G.D.Norrls  &  Co 

C.  A.Faller 

Andrew  O'Connell 

William  Edwards 

James  Clear 

Richard  E.  Rice 

John  M.  Paige 

Priederich  A.  Thoermer 

Gottlieb  Jahnke 

John  Lewis 

Jeriy  Parkinson 

Alexander  Sims 

Gabriel  Wick 

C.  A.  Fuller 

Hired  men 

N.  8.  Wight 

Morgan  &  Bassett 

Scblafer,  Barrett  &  Tosch 

Ramsay  &  Jones 

Loois  Denis 

John  Strange 

McKenzie  Sl  Crawford 

BattisBros 

H.S.Sacket 

H.Stedman  

aAPeok 

Chas.S.MorHs 

Kiela  Johnson 

Priest  4c  Garrow 


Services 

Services,  Jane,  1887. 
Traveling  expenses . 

Services  

Travt'ling  expenses . 

Stationery 

Rope ■ 

Wood 

do 

do 

Coal  and  wood 

Table  linen,  etc 

Coal 

Pike-polos,  etc 

Bolts,  et^ 

Lumber 

Rent  of  office 

Rubber  hoso,  etc  . . . 

Lime,  etc 

Oil,  etc 

Driftbolta 

Lumber 

Coal 

do 

Wood , 

S«ap,  lye,  etc 

Babbitt  metal,  etc  . 

Lye,  etc 

Oil 


MattressoH 

Packing,  etc 

Chain 

R+»pe,  etc 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Traveling  exi»ensr\<i 
Services,  July,  la-iT  . 

Lumber 

Iron  castings,  etc . . . 

Bolts,  rope,  etc 

Lumber 

Lubricator,  etc 

Lumber 

Coal  and  wood 

Iron,  etc 

do 

Lumber 

Iron,  etc 

Wood  and  coal 

Steel,  etc 

Lumber,  etc 


.80 
76 


$30.00 

3,14.').  08 

17.06 

11.00 

7.24 

19.45 

127. 13 
22.  50 
35.00 
15. 40 

105.  55 
17.  M 
10.10 
3L33 
31.18 

182.09 
25.00 
60.82 
10.86 
29.95 
22.  53 
07. 58 
2. 
2. 

107.  50 
6.80 
42.78 
10.76 
84.95 
33.54 
11.44 
30.40 
77. 12 

200.  00 
10.  00 
35.00 
3;').  00 
10  00 
.15.  00 
30.  00 

:u).  00 

30.  00 

30.00 

30.00 

30.  00 

2.  21 

2,  557.  05 

123. IG 

10.08 

10.  25 

3.60 

10.80 

8.01 

304. 8« 

2!».  69 

U.71 

7.50 

18.81 

207.18 

21.51 

174.  70 
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Itemized  statement  of  expenses  made  from  appropriaiion  for  operating  and  care  of  eandU 

and  other  works  of  navigationj  etc — Continned. 


^^ 

Date. 

6  S 

\^% 

> 

1887. 

Aug.  12 

17 

13 

18 

13 

19 

16 

20 

20 

21 

31 

22 

31 

23 

31 

24 

31 

25 

31 

26 

31 

27 

31 

28 

31 

29 

31 

30 

81 

81 

81 

32 

31 

83 

31 

84 

31 

86 

Sept.  1 

1 

1 

2 

5 

3 

5 

4 

5 

5 

G 

6 

5 

7 

5 

8 

6 

9 

5 

10 

5 

11 

5 

12 

5 

13 

5 

14 

6 

15 

5 

16 

5 

17 

!» 

18 

5 

19 

5 

20 

5 

21 

8 

22 

12 

2,'{ 

26 

24 

30 

25 

30 

26 

30 

27 

30 

28 

no 

29 

ao 

30 

30 

81 

3ft 

32 

30 

33 

30 

34 

30 

35 

30 

30 

30 

37 

Ocfc.   1 

1 

1 

2 

1 

3 

1 

4 

1 

5 

1 

6 

1 

7 

1 

8 

1 

9 

1 

10 

1 

11 

1 

12 

1 

13 

1 

14 

1 

15 

1 

16 

1 

17 

1 

18 

1 

19 

1 

20 

1 

21 

To  whom  paid. 


John  Yandenhnvel 

Jamea  MoLaaghlin 

Robert  Heiiuan 

William  Dnescher 

Henry  Yanderloop 

Hired  men 

C.  A.  Fuller 

Andrew  O'Connell 

William  Bdwardfl 

Jamea  Clear 

Richard  E.  Rice 

John  M.Paige 

P.A.Thoermer 

Gottlieh  Jahnke 

John  Lewis 

Jerry  Parkinson 

Alexander  Sims 

Gabriel  Wick 

QeorgeQifford 

C.  A.  Fuller 

Robert  Herman , 

Hired  men 

Des  Forges  Sc  Co ■ 

N.  8.  Wight 

H.  A  Foster 

John  Schlosser 

Howard  &  Jennings 

J.J.  Marshall u.. 

C.C.Paige 

McEenzie  &.  Crawford 

Richard  Hackett 

Charles  S.Morris 

l^ieU  Johnson 

H.  Stedmau 

H.  S.Sacket.., 

F.T.Yahr 

Lly  wely  n  Breese 

Brecse,  Loomis  &  Co 

L.  1).  Com  stock 

J.E.  Wells  &  Co 

Thomns  McG«e 

A  ugust  Rintelman 

C.A.  Fuller 

do 

Andrew  O'Connell 

William  Edwards 

James  Clear 

Richard  E.  Rice 

Juhn  Lewis 

Jerry  Parkinson 

Gottlieb  Jahnke 

Gabriel  Wick , 

George  Gifford 

Aloxauder  Sims 

Friedorich  A.  Thoermer 

John  M.  Pai(;e , 

Drake  Brothers 

Hoifman  &BillmgsMfg.  Co.,  Ltd. 

Des  Forges  &  Co 

J.C.Mitchell 

Butler  Brothers 

Schlafer,  Barrett  &  Tesch 

Valley  Iron  Work  s  M  fg.  Co 

Gerry  Lumber  Company 

A.  L.Smith 

B.T.Gilmore 

John  Strange 

Jul.  Fiew«»i^er  &  Sons 

Webster  Manufacturing  Co 

J.  C.  Koelsch 

Charles  S.  Morris 

C.  A.  Peck 

H.  Ste<lman 

II.  S.  Sacket 

Niels  Johnson 

F.T.Yahr 

C.  A.  Berthelet ^. 


For  what  paid. 


Services 

do 

Traveling  expenses . . . 

Services 

do 

, do 

, do 

do 

do 

do 

do 

do 

do. 

do 

do 

do 

do 

do 

do 

Traveling  expenses . . . 

do 

Services,  Angnst,  1887 

Stationery 

Lamber 

Oil 

Rope,  etc 

Iron  castings,  etc 

oa 

Steel,  etc 

Coal  and  wood 

Rivets,  etc 

Wood  and  coal 

Steel,  etc 

Lumhor 

Iron,  etc 

Wood 

Lumber  and  coal 

Rubber  boots 

Stone 

Iron  and  nails 

Services 

TTaveling  expenses. . . 

do 

Services  

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Oil,  etc 

Oiler 

Stationery 

Lumber,  etc 

Nails,  etc 

Iron,  etc 

Bolts,  etc 

Lumber 

Hire  of  house 

Rent  of  office 

Lumber,  etc 

Iron,  etc 

Bolts,  etc 

Lye,  etc 

Coal  and  wood 

Oils,  nails,  etc 

Lumber 

Rope,  etc 

Iron  castings,  etc 

Wood 

Cement 


Amount. 


$&87 

&87 

12.29 

9l75 

6.87 

380. 09 

200.00 

10.00 

8&00 

35w00 

l&OO 

35.00 

80.00 

30.00 

90.00 

3a  00 

3(L00 

30.00 

30.00 

15.22 

15.02 

2,291.74 

33.23 

3.00 

2188 

3.55 

i&es 

1.28 

3.69 

109L90 

7.0! 

ms 

'37.27 
18.78 
12.25 

6ai9 

7.00 

57.afi 

16. «» 
17.70 
16l^ 

200.00 

35u  ^fi 
35u  ^ 
10-^ 


90^ 

at 

3^ 
3(L 

35l 

0. 
5. 
7. 

i 
61.^ 

n. 

134. 

45^ 
25^ 
12. 
10. 

ft. 

1 
13L 
!& 
6S. 
44. 
36. 
03. 
17. 


4fi 
-00 


3 

0 
1 
9 
0 
0 
91 

-4i 


/^ 
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'emized  Biaiement  of  eammsM  made  from  apprapriatian  for  operating  and  care  of  canals 

ana  other  works  of  navigation,  etc, — Continaed. 


Date. 

0.  of 

Loher. 

S^g 

► 

1887. 

it,     3 

23 

3 

28 

1 

24 

21 

25 

21 

26 

21 

27 

25 

28 

81 

29 

31 

80 

31 

81 

31 

82 

31 

83 

31 

84 

31 

85 

31 

80 

31 

87 

31 

88 

31 

39 

31 

AO 

31 

41 

OT.   1 

1 

3 

2 

3 

8 

3 

4 

3 

6 

3 

e 

8 

7 

3 

8 

3 

0 

3 

10 

3 

11 

3 

12 

3 

13 

3 

14 

3 

15 

3 

18 

3 

17 

3 

18 

3 

10 

3 

20 

3 

21 

8 

22 

25 

23 

30 

24 

30 

25 

30 

20 

30 

27 

30 

28 

30 

29 

30 

30 

30 

31 

80 

82 

30 

83 

30 

84 

30 

85 

30 

36 

30 

87 

30 

38 

80 

89 

30 

40 

leo.  1 

1 

2 

2 

2 

3 

2 

4 

2 

5 

2 

6 

2 

7 

2 

8 

2 

9 

2 

10 

2 

11 

2 

12 

2 

13 

2 

14 

2 

15 

'2 

16 

8 

17 

8 

18 

To  whom  paid. 


Bobert  Hennan 

Hired  men «... 

Homn  ABMsett 

Amil  Provost 

Bichard  Haas 

C.  A.  Fuller 

do 

do 

Andrew  O'Connell 

William  Bdwazdt 

Jamei  Clear 

Biohard  S.  Bioe 

John  Lewis 

Jerry  Parkinson 

GotUiebJahke 

Gabriel  Wick 

George  GifTord 

Alexander  Sims 

Friederich  A.  Thoermer. 

John  ]£.  Paige 

Bnrdick  Sc  Armltage.... 


C.  A  Bertbelet. 

Bntler  Brothers 

J.aiiitoheU 

John  Schlosser 

J.  H.  Langenberg 

SobUfer,  Barrett  A  Tesoh 

Appleton  Maohine  Compsny.. 

J.  H.lIarston&Co 

Horace  N.Biohmond 

H.  A.  Foster 

Jnllns  Fieweger  A  Sons 

A.  Sanfbrd  Ifannfactoring  Co. 

HcKencie  Sc  Crawford 

H.8tedman 

Charles  8.  Morris 

H.aSaokett 

Hiels  Johnson 

J.&Pahl 

William  Swankee 

Hired  men 

Charles  M.  Cole 

Lieat.  Graham  D.  Fitch 

Cramer,  Aiidns  ft  Cramer 

Bobert  fierman 

C.  A.  Fuller 

George  AUanson 

WmSmi  Edwards 

James  Clear. 

Bichard  E.  Bioe 

John  Lewis 

Jerry  Parkinson 

GotUieb  Jahnke 

Gabriel  Wick 

George  Giflbrd 

Alexander  Sims 

Friedrich  A.  Thoermer 

JobnM.  Paige 

John  A.  Banker 

Maorice  Phillips 

Andrew  O'Connell 

Milwankee  Cement  Co 

Des  Forges  ft  Co 

Henry  CoUette.. 

Bntler  Brothers 

Atlas  Iron  and  Brass  Works. 

H.  A.  Foster 

Schlafer,  Barrett  ft  Tesch 

J.  H.  Marston  ft  Co 

Morgan  ft  Bassett 

J.F.Joslyn 

John  Strange 

McKenzie  ft  Crawford 

Charles  S.  Morris 

C.  A.  Fuller 

Samnel  Whitney 

B.W.yiallftCo 

Austin  L.  Patterson....: 


For  what  paid. 


Traveling  exi>enses 

Servioes,  September,  1887. 

Bolts,  steel,  etc 

Services 

do 

Traveling  expenses 

do 


Services 
do. 


do 

do 

do 

do 

, do 

do 

do 

, do 

do 

do 

do 

Job  printing 

Cement 

Ax,  etc 

Lumber 

Shovels,  etc 

Bubber  boots 

Wheelbarrows,  etc 

Drift-bolts 

Wood 

CUy 

OU,eto 

Iron,  etc 

Pike-poles 

Coal,eto 

Lumber 

Wood  and  cmI 

Lamp-black,  etc 

Iron,  etc 

Wood 

do 

Services,  October,  1887. 
Traveling  expenses . . . . 

Mileage 

Bent  ofofQce 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Cement 

Stationery 

Lumber 

Nails,  etc 

Iron,  etc 

Oil  etc 

Bu  ober  belting,  etc . . . . 

Wood 

Iron  castings,  etc 

Drift  bolts,  etc 

Lumber 

Coal,  etc 

Wood 

Traveling  exi>enses 

do 

Advertising 

do 


Amount. 


$5.66 

2,637.07 

68.44 

1.25 

11.65 

15.53 

24.62 

200.00 

10.00 

85.00 

35.00 

laoo 

80.00 
80.00 
80.00 
30.00 
80.00 
30.00 

saoo 

35.00 

13.50 

17.62 

2.70 

26.46 

10.20 

22.50 

30.29 

6.05 

341.25 

7.60 

2.40 

4.30 

21.00 

131.50 

.    21.00 

160.27 

22.56 

49.61 

87.50 

83.60 

8, 315. 53 

13.90 

16.00 

70.00 

150.00 

200.00 

26  83 

33.83 

26.83 

12.26 

23.00 

23.00 

23.00 

23.00 

23.00 

23.00 

23.00 

26.  Kl 

30.00 

6.25 

10.00 

60.73 

18.68 

32.99 

5.69 

2.60 

3.12 

26.63 

70.68 

104.17 

11.65 

54.81 

174.97 

32.60 

9.36 

5.25 

10.20 

22.60 
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Itemized  statement  of  crpcnses  made  from  appropriation  for  operating  and  careofcAMU 

and  ollur  works  of  navigationy  etc, — Continued. 


Date. 

o  Si 

A  c 

t* 

1887. 

Dec.  3 

19 

5 

20 

12 

21 

12 

22 

20 

23 

23 

24 

31 

2o 

31 

20 

31 

27 

1888. 

JaD.  3 

1 

4 

2 

4 

3 

4 

4 

4 

5 

4 

6 

4 

7 

4 

8 

4 

9 

4 

10 

4 

11 

4 

12 

4 

13 

4 

14 

IG 

15 

17 

IQ 

31 

17 

31 

18 

31 

19 

Feb.  2 

1 

2 

2 

2 

3 

2» 

4 

2 

5 

2 

6 

2 

7 

o 

8 

2 

9 

10 

11 

2 

12 

3 

13 

20 

14 

2i> 

15 

20 

16 

20 

17 

29 

18 

29 

19 

Mar.  1 

1 

o 

•) 

Arf 

o 

:* 

^< 

*> 

4 

2 

5 

6 

2 

7 

•> 

8 

2 

9 

o 

10 

3 

11 

12 

12 

15 

13 

31 

14 

31 

15 

31 

10 

31 

17 

Apr.  4 

1 

4 

4rf 

4 

3 

4 

4 

4 

5 

4 

6 

4 

7 

4 

8 

4 

9 

^ 

JO 

TOvWbom  paid. 


I^obinson  &  Co 

Hired  men 

C.  A.rnller 

The  Si'iitinel  ConipaDy 

David  Smeilino 

JameH  Mackiu 

C.  A.  Fuller 

>Villiam  Edwards 

JobD  A.  Banker 


C.  A.  Fuller 

Butler  Brotliera 

Schlafer,  Barrett,  and  Tesob 

n.  A.  Foster 

J.  H.  LanjrenlH^rg 

Fred  E.  llarriuian 

J.  II.  Marston  &:  Co 

Morgan  Sc  Basaott 

B.T.Gilnioie 

A.  L.  Smith 

A.  Sanford  ManufactnringCom- 

Alexander  Sims 

Hired  men 

Kamsay  &■  Jonea 

J«iuie»  Brown 

Hollman  &.  Billings  Maunfact- 
uiinjj  Company  (limited). 

C.  A.Fiilhn- 

William  Edwards 

John  A.  Banker 

Dca  Forges  6c  Co 

C.A.Berthelet 

Jlenry  Collette 

Butler  Brothers 

J.  n.  Mareton  &.  Co 

A])pleton  Machine  Company... 

Fred  E,  Hammau 

John  Schlosser 

H.  A.  Foster 

S<'hlafer,  Barret t  &.  Tescb 

McKenzio  &  Crawford 

C.A.  Fiillor 

Hired  men 

Capt.W.L.  Marshall 

Ghnwood  Manutartiiring  Co  .. . 

Cramer,  A  ikons  A:  Cramer 

C.A.  Fuller 

William  Edwards 

John  A.  Banker 

C.A. Fuller 

J.H.  Marston  «k  Co 

Apploton  Machine  Company... 

11.  A.  Foster 

Schlafer,  Ban-ett  6c  To«oh 

John  Schlosser 

H enry  Colhtte 

Luther  Lindauer 

Butler  Brothers 

McKenzio  6c  Crawford 

Hired  men 

Ivouis  Bever 

N.S.Wi^ht 

C.A.  Fuller 

Cramer,  Aikens  &  Cramer 

William  Edwards 

John  A.  Banker 

1 1  i red  m  en 

J.H.  Corcoran 

(J.  A.  Fuller 

J.C.Mitcholl 

J Irnry  Colh^l te 

r.ulhT  Broihers 

A.  L.  Smith 

B.T.(iillmoro 

Schlafer,  Barrett  &  Tescb 

H.  A.  Foster 


For  what  paid. 


Advertising'. 

Sei-vices,  November,  1867 

Traveling  expanses 

Advertising 

Services 

, do 

do 

do 

, do 


Traveling  expenses. 

Oil,  etc 

Rubber  bolting,  etc . 

Oil,  etc.... 

Rubber  boots 

Pipe,  etc 

Wood 

Iron  castings, etc ... 

Rent  of  ortico 

Hire  of  lionets 

Peavy  stocks 


Services  

Services,  December,  1887- 

Lumber 

Services  

Valve 


Services  

do 

..  -.do 

Stationery 

Cement 

Lumber 

Bolt«,  etc 

AVood 

Iron  bolts,  etc 

Globe  valves,  etc 

Spikes,  etc 

Oil,  etc 

Shovels,  etc 

Coal 

Traveling  expenses 

Services,  Jannarj'  1888. 

Mileage 

Timber 

Rent  of  offlc-e 

Services 

do 

do 

Tiaveling  expenses 

Wood .. 

Iron  rods,  etc 

Oil 


Axes,  etc 
liolts,  etc 


Luni  ber 

Sand,  etc 

Oil,  etc , 

Coal 

Service.^  February,  1888 ... 

Services  

Timber  ..» 

Scrv  ices 

Rent  of  ollices 

Services  

do 

Services,  March,  1888 <. 

Services  

Ti  a vel iiig  expenses 

Lumber 

do 

Oil, etc 

Hire  of  house 

Kent  of  ollice 

Nails 

Oil,et« 


Amount 


$4.50 
2, 3*2:*.  50 
15.  M 
e.40 
31.05 
34.  K 

moe 

3<J.OO 
30.00 


1.4C 
14.07 
37.f<l 

a '4 
11.25 

3.  .'■'8 
a  50 
23.40 
25.00 
45.00 

6.80 

20,25 

2,0j^).06 

16.20 

.87 

12.30 

200.00 
31'.  00 
30.  W 

sir-o 

14.00 

7.S4 

2Ji00 

m62 

340 

177.3 

4.42 

6.95 

10.93 

1.15 

2,072.94 

16.00 

164.15 

70,<10 

2(KM"0 

.mtio 

30.  W 
3.116 
30.87 
94.47 
3.60 
t?i 
5.95 


7 


56 

7.7.^ 

7.^2 

39.64 

2.253.^2 

^  16.20 

70.  l« 

30.00 

30  00 

1.936.23 

16.1* 

10.62 

47.  ."^2 

5.40 

3.00 

li75 
115 


.<^i<l<f,X 
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■ 

emized  statement  of  expenses  made  from  appropriation  for  orating  and  care  of  canals 

and  other  works  of  navujationy  etc, — Continued. 


Date. 

No.  of 
oaober. 

► 

188& 

pr.  4 

11 

4 

12 

10 

13 

19 

14 

30 

15 

30 

16 

liay  1 

1 

1 

2 

2 

3 

2 

4 

2 

5 

2 

6 

2 

7 

2 

8 

2 

9 

2 

10 

2 

11 

2 

12 

2 

13 

2 

14 

2 

15 

2 

16 

5 

17 

9 

18 

4 

10 

12 

20 

12 

21 

12 

22 

12 

23 

15 

24 

31 

25 

31 

26 

31 

27 

31 

28 

31 

29 

81 

30 

31 

31 

31 

32 

31 

33 

31 

34 

31 

35 

31 

30 

31 

37 

31 

38 

one  2 

1 

2 

2 

4 

3 

7 

4 

7 

5 

7 

6 

7 

7 

7 

8 

7 

0 

7 

10 

7 

11 

7 

12 

7 

13 

7 

14 

7 

15 

7 

16 

8 

17 

9 

18 

7 

19 

16 

20 

19 

21 

21 

22 

22 

23 

29 

24 

30 

25 

80 

26 

30 

27 

30 

28 

80 

20 

30 

30 

30 

31 

80 

32 

80 

33 

To  whom  paid. 


C.  A.  Bertholot 

Des  Forges  &  Co 

Gerry  Lamlier  Company 

Glenwood  Masofacturmj^Co... 

C.A.Faller 

John  M.  Paige 1... 

Androw  O'Connell 

Alexander  Sims 

BaileyGrover 

C.  A.  Fuller 

Des  Forgea  &Co 

Louis  Clairmont... 

Butler  Brothers 

Peter  Shafer 

J.  H.  Marston  Sc  Co 

Morgan  Si,  Baasett 

Gerry  Lamber  Company 

Scblafer,  Barrett  &  Tesch 

H.  A.  Foster 

Battis  Brothers 

McKenzie  Sc  Crawford 

F.T.  Y«br 

David  Messing 

Louis  Keicbel ■ 

Hh-edmen 

Andreas  Girisch 

John  Lawrence 

Alfred  Remington 

Aagnst  Spinker 

C.  A.  Fuller 

C.  A.  Puller 

James  Clear........ 

John  A.  Banker 

William  Edwards ,. 

Richard  E.  Bico 

John  Lewis 

Jerry  Parkinson 

Gottiie'!)  Jabnke 

Gabriel  Wick 

George  Giffbrd 

Alexander  Sims 

John  M.  Paige 

Andrew  O'Connell * 

WUliaraCrovall 

E.  N.Neff 

C.  A.  Fuller 

Hired  men 

Sbadbolt  &  Boyd  Iron  Company. 

Butler  Brothers 

J.  C.  Mitchell 

George  Willems    

Gerry  Lamber  Company 

Ramsey  &.  Jones 

Appleton  Machine  Company 

J.  U.  Marston  &  Co 

Scblafer,  Barrett  &  Teach 

Charles  S.  Morris 

C.  H.  Britton 

IL  Stedman 

JohnSchwark 

Charles  M.  Colo 

Hired  men 

Elias  Thomas 

Maurice  Graham 

J.  H.Corcoran 

Morgan  ic  Bassett 

August  Johnson 

EffieCogan 

C.A.Fidler 

James  Clear 

William  Ed  wards 

Richard  £.  Rice 

John  Lewis 

Jerry  Parkinson 

Gottlieb  Jahnke 

Gabriel  Wick 

John  A.Banker 


V%€  what  paid. 


Cement 

Stationery 

Lumber 

Timber 

Services  

do 

do 

do 

Traveling  expenses 

, do 

Stationery 

TrauHportulion 

Oil,  etc 

Wood 

Wood,  etc 

Iron  (^astings,  etc  . . 

Lumber 

Iroq,  etc 

Oil,  etc 

Labor 

Coal 

Wheelbarrows,  etc. . 

Services 

do 

Services,  April,  1888 

Services 

do 

do  ..., 

do 

Traveling  expenses 

Services 

, do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

Traveling  expenses. 

do 

Sc^rvices,  May,  1888 , 

Chain  

Wht'clbarrow8  etc.. 

Lumber 

Wood 

Lumber 

do 

Iron,  etc 

Cement 

Iron,  ot« 

Coal 

Oil.  etc 

Coal 

Hay 

Traveling  cxpenHes . 

bervices 

do 

do 

do 


Amount. 


Iron  forgings,  etc 

Services 

do 

do 

do 

do 

do 

do 

do 

do , 

do 

do 


$88.00 

21.15 

l,410.:iO 

543.50 

200.00 

U.C6 

4.66 

10.00 

&00 

13.22 

22.10 

44.62 

7.17 

45.  24 

02.15 

6.24 

461.57 

.   7L74 

4.72 

3.40 

5.67 

7.05 

10.  .'lO 

8  *J5 

3,116.09 

7.50 

9.30 

L50 

4.20 

7.90 

200.00 

35. 00 

30.00 

35.00 

16.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

35. 00 

10.00 

U.OO 

2. 68 

13. 33 

2, 902.  30 

ir..  81 

35.60 

42. 75 

32.  TK) 

3(i.  34 

83.92 

3. 25 

10.  50 

13. 2:> 

9.77 

4.70 

16.70 

5.00 

4.94 

70.  rif) 

27.  00 

I.  r.o 

'JG.  i'.0 

6J7.  «jr. 

'1.  25 

C\.  ("o 

2U0.  00 

.{:..  00 
;jr>.  00 

16  00 

:io.  00 
;'.o.  00 

■.50.  00 

ao.  00 

30.  Of 
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Itemized  siatemeni  of  expenaee  made  from  a^propriatUm  far  o]^ermimg  amd  oare  of  emnaU 

and  other  worke  of  navigation,  eto.— -Continaed. 


^  iR 

e  S 

Dato. 

oii 

* 

^t 

> 

1888. 

Jane  30 

34 

30 

35 

80 

36 

30 

37 

30 

38 

30 

39 

30 

40 

80 

41 

30 

42 

30 

43 

30 

44 

SO 

45 

30 

46 

80 

47 

30 

• 

48 

To  whom  paid. 


Georee  Gifford 

John  M.Paige 

John  Ba«ten 

Andrew  O'Connell 

Alexander  Sims 

Loaia  Clainuont 

Boiler  Brothers 

Appleton  Machine  Company. . . 

Geiry  Lamber Company 

Richmond  Brothers 

B.T.Gilmore 

Hired  men 

Dea  Forges  &Co 

C.  A.  Kuller , 

Hired  men 


Total 


For  what  paid. 


Services 

do 

do 

do ,... 

do .*... 

Chiy 

Chain,  etc 

Drift-bolts 

Lumber 

Clay 

Rent  of  ofQoe 

Services  

Stationery 

Traveling  expeasM. 
Services 


AmonDi. 


$30.09 
IScOB 
2&W 
10.  M 
30.09 
C3.35 
l&U 
12.42 
S«l84 
23.61) 
2&9P 

380.09 
13.06 

laoe 


62L20177 


HH  8. 


IMPROVEMENT  OF  CHICAGO  HARBOR,  ILLINOIS. 

The  present  project  was  adopted  in  1870  and  modified  in  1878,  'and 
contemplates — 

a.  The  formation  of  an  onter  harbor  or  basin,  by  inclosing  a  portion 
of  Lake  Michigan  jast  south  of  and  adjoining  the  entrance  to  the  river, 
for  the  purpose  of  increasing  the  harbor  facilities  of  Ghicago,  and  to 
give  relief  to  the  over-crowded  river. 

b.  The  construction  of  an  exterior  breakwater  of  crib-work  filled  wit\^ 
stone,  outside  of  the  outer  harbor,  in  deep  water,  to  sheltier  the  entrance 
to  Chicago  Elver  and  outer  harbor  from  northerly  storms,  and  to  form  * 
sheltered  area  or  harbor  of  refuge  at  the  southern  end  of  Lake  Michig^^* 

The  addition  to  this  incomplete  project,  the  entrance  to  Ohic^^ 
Eiver,  which  is  protected  by  piers  built  by  the  United  States,  is  to     ^ 
maintained,  both  piers  and  channel. 

CONDITION  OP  THE  WORK  JUNE  30,  1888. 

Outerharbor, — This  basin,  south  and  east  of  the  present  mouth  of  Gh 
go  Eiver,  covers  about  455  acres  in  area.   A  dock  and  wharf-line  were 
tablished  by  special  order,  Oorps  of  Engineers,  No.  108,  August  3, 1 
at  about  1,300  feet  east  of  the  shore-line,  and  parallel  to,  and  a 
2,000  feet  west  of,  the  breakwater  that  limits  the  basin  to  the  eastw 
Between  the  dock  line  and  breakwater  an  area  of  270  acres  is  include 
which  the  original  project  contemplated  dredging  to  16  feet  in  de 
where  deficient  in  depth.    The  area  between  dock  line  and  shore  is 
served  for  docks  and  slips.    Two  hundred  and  sixty-seven  thou 
cubic  yards  of  material  is  yet  to  be  dredged  from  the  outer  basin         ^j 
yond  the  dock  line,  but  as  this  material  will  be  valuable  for  filling  shc^"^ 
the  outer  basin  be  used  for  wharves  and  docks,  and  inasmuch  as  ^^"^ 
area  already  dredged  is  adequate  for  present  iieeds,  a  completion  of  •^ 
work  of  dredging  at  this  time  is  not  advisable  or  necessary. 

The  piers  inclosing  this  harbor  have  been  completed  for  years,  biE^^ 
portion  of  the  southerly  breakwater  was  damaged  by  storm  Decern!^ 


e 
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4,  1885,  and  reqaires  reconstraction.  This  gap  has  not  enlarged  since 
the  damage  was  done,  and  is  practically  of'iittle  importance,  but  is  an- 
sightly. 

The  saperstractnres  of  the  north  pier  and  easterly  breakwater  of  the 
oater  basin  are  rotten  and  now  urgently  require  rebuilding  over  an  ex- 
tent of  4,738  linear  feet.  They  should  be  rebuilt  in  a  permanent  man- 
ner at  the  earliest  practicable  moment. 

During  the  fiscal  year  ending  June  30,  1888,  a  section  of  experi- 
mental permanent  superstructure  95  feet  in  length  was  built  after  the 
project  submitted  to  the  Ghief  of  Engineers  by  Maj.  Thomas  H.  Hand- 
bary.  Corps  of  Engineers,  February  9,  1887.  This  superstructure  of 
artificial  stone  or  concrete  of  Portland  cement  in  large  blocks,  backed 
by  concrete  of  domestic  cement,  seems  to  answer  ,well  the  requirements 
of  a  permanent  superstructure  at  this  point,  and  the  estimate  submitted 
herewith  is  based  upon  the  probable  cost  of  such  work. 

Exterior  breakwater. — ^This  structure  is  1  mile  northeast  of  the  mouth 
of  Chicago  Biver,  the  entrance  to  which  it  covers  from  northerly  storms. 
It  is  to  l^  5,436  feet  in  length.  At  the  close  of  the  fiscal  year  ending 
June  30, 1888,  there  remains  1,200  linear  feet  of  breakwater  to  be  con- 
structed. Also  some  work  in  leveling  up  the  superstructure  on  cribs 
that  have  settled. 

During  the  past  fiscal  year  superstructure  over  400  linear  feet  of  sub- 
structure, placed  prior  to  June  30,  1887,  was  constructed.  No  other 
work  was  done  for  lack  of  fnnds. 

This  breakwater  answers  th^  purpose  for  which  it  was  constructed, 
and  its  value  as  a  harbor  of  refuge  and  as  an  aid  to  navigation  is  con- 
ceded by  all  persons  interested  in  lake  commerce. 

Eiitraiice  to  Chicago  River. — ^The  depth  of  water  between  the  United 
States  piers  at  the  mouth  of  Chicago  Eiver  has  been  diminished  by  the 
influx  of  sand  until,  at  the  close  of  the  present  fiscal  year,  there  is  an 
available  channel- way  of  less  than  15  feet  at  mean  lake- level.  At  one 
place  midway  the  entrance  there  is  but  11.8  feet  of  water.  It  is  need 
less  to  say  that  at  a  port  where  the  arrivals  and  departures  of  vessels 
aggregate  each  year  over  20,000,  where  the  commerce  of  the  port  ex- 
ce!^s  that  of  the  largest  of  our  sea- ports,  and  where  the  United  States 
collects  from  customs  $5,000,000  annually,  that  such  a  condition  should 
not  be  allowed  to  exist,  and  that  some  provision  for  maintaining  these 
channels  should  be  made.  The  development  of  temporary  superstruct- 
ares  and  work  at  Chicago  is  now  so  great  that  the  annual  appropria- 
tions bid  fair  from  now  on  to  be  hardly  adequate  to  carry  the  work 
projected  to  completion  and  to  maintain  also  that  already  done.  The  esti- 
mate here\(ith  submitted  contemplates  the  completion  of  the  present 
project  and  for  the  present  necessities  of  maintenance  of  the  work 
already  executed. 

l^BOPOSED  APPLICATION  OF    FUNDS    AVAILABLE  JUNE  30,   1888,   AND 
OP  THOSE  ASKED  FOB  FISCAL   YEAB  ENDING  JUNE  30,  1890. 

The  funds  now  available  will  be  used  in  lighting  the  unfinished  ex- 
terior breakwater,  in  guarding  and  maintaining  the  plant,  and  in  main- 
taioing  the  office.  The  funds  aske<l  for  the  fiscal  year  ending  June  30, 
1890,  are— 

^or  soperstrocture  over  easterly  breakwater,  outer  harbor $120, 000 

CompletiDg  exterior  breakwater  and  outer  basin 240, 000 

^Dredging  oDtrauce  to  Chioago  Harbor 12,000 

Total 372,000 


ittetl  iu  compliauce  with  requircmei 
'"harbor  acts  of  le6(5  aud  1867. 


COMMERCIAL  81 


The  nearent  collection  district  is  Chicugo,  II 
111.  Aroouot  of  reveuae  collected  at  the  ueai 
year,  $4,850.01)7.14. 


Port  of  Chioftgo. 


y«iMela  arrived 
Vessels  cleared . 


H  H  9. 

IMPROVEMENT   OF   CALUMET   I 

The  object  of  this  work  is  .to  provide 
River  and  the  port  of  South  Chicago.    ' 
manner,  by  dredging  a  channel  and  prol 
parallel  piers,  300  feet  apart,  projecting 
mouth. 

CONDITION  OF  WORK  JV 

Work  was  begun  on  this  harbor  in  1870 
year  June  30,  1888,  3,040  linear  feet  of  th 
the  south  pier  had  been  completed,  makiu 
of  5,510  linear  feet. 

There  remains  to  be  built,, jj 
])roiect,  150  feefe*»«^-^-* 
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>dmit  vessels  to  ooal-docks  and  lamber-yards ;  bat  there  is  still  neces- 
ary,  to  give  a  channel  16  feet  deep  and  150  feet  wide  over  the  area  in- 
luded  by  the  United  States  piers,  some  38,000  cubic  yards  of  dredging, 
»r  twice  this  amount  for  the  ftill  channel  width  of  300  feet,  at  an  esti- 
nated  cost  of  $21,000. 

The  superstructure  over  portions  of  the  north  and  south  piers  are  de- 
iayed  and  need  rebuilding  for  a  length  of  800  linear  feet  each,  at  an 
^timated  cost  of  $22,500. 

The  estimate  submitted  herewith  is  for  completion  of  the  existing 
>roject  and  for  the  work  of  maintenance  described  above. 

During  the  past  fiscal  year  no  work  of  construction  has  been  done, 
iiere  being  no  sufficient  funds  available. 

• 

PROPOSED  APPLICATION  OF    FUNDS  ASKED    FOR    THE    FISCAL  YEAR 

ENDING  JUNE  30,  1890. 

I^>  is  proposed  to  apply  these  funds  in  completing  the  present  ap- 
>roved  project  in  dredging,  in  filling  the  piers  with  stone,  and  in 
rebuilding  superstructure  over  800  linear  feet  of  each  pier. 

Money  statement 

Foly  1,  1887,  amoant available $871.58 

fnly  If  1888,  amoont  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstandiDg  July  1,  1887 93.88 

July  1,  1888,  balance  available 777.70 

Imoont  appropriated  by  act  of  August  11,  1888 20,400.00 

Imonnt  available  for  fiscal  year  ending  June  30, 1889 21, 177.70 

{Amount  (estimated)  required  for  completion  of  existing  project,  and  for 
maintenance ^ 43,500.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    43, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATIBTIGS. 


The  harbor  of  Calumet  is  at  South  Chicago,  in  the  collection  district  of  Chicago. 

There  is  a  light-house  and  a  keeper's  dwelling  on  the  Gfovemment  reservation,  near 
the  shore  end  of  the  north  pier.  A  beacon  light  is  maintaiaed  at  the  extremity  of  the 
north  pier  to  mark  the  entrance  to  the  harbor. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry  (Chicago)  durini;  the  last 
fiscal  year,  $4,850,697.14. 


CAlumet  Harbor. 


VMselii  urired. 
VeMeli  eleared. 


Tons. 


862,545 
824.422 


HHio. 


IMPROVEBiENT  OF  THE  ILLINOIS  RIVER,  ILLINOIS. 

The  ultimate  object  of  this  improvement  is  to  furnish  a  thorough  route 
of  transportation  from  the  southern  end  of  Lake  Michigan  to  the  Mis- 
sissippi Biver  of  sufficient  capacity  for  its  navigation  by  large-sized 
Mississippi  Biver  steam-boats. 

BNO  88 119 
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The  locks  are  350  feet  in  length,  75  feet  width,  and  with  7  feet  depth 
over  the  miter  sills  at  low  water. 

The  project  now  being  executed  is  for  the  improvement  of  the  lower 
section  of  this  route,  viz,  from  the  mouth  of  Copperas  Creek  to  the 
Mississippi  River,  a  distance  of  135  miles ;  another  section  of  this  route, 
88  miles  in  length,  from  the  mouth  of  Copperas  Creek  to  La  Salle,  hsks 
been  improved  by  the  State  of  Illinois  by  the  construction  of  two  locks 
and  dams  at  Copperas  Creek  and  Henry,  respectively. 

Over  this  section  the  State  still  collects  tolls,  the  United  States  not 
having  as  yet  accepted  the  work  under  the  conditions  imposed  by  the 
act  of  the  State  legislature  approved  May  31,  1887. 

Surveys  and  estimates  for  carrying  the  improvement  over  a  third  sec- 
tion, 64  miles  in  length,  from  La  Salle  to  Joliet,  over  which  the  fall  in 
the  water-surface  is  100  feet,  have  been  made  and  submitted  to  Con- 
gress, and  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers, U.  S.  Army,  for  1884,  page  1958. 

The  location  of  the  improvement  over  the  fourth  section,  across  the 
Chicago  divide,  39  to  40  miles  in  length,  has  not  as  yet  been  definitely 
determined,  further  surveys  being  necessary,  which  have  not  been  au- 
thorized by  Congress. 

The  present  project  involves  the  construction  of  two  locks  and  dams, 
one  at  La  Grange,  75  miles  above  the  mouth  of  the  Illinois,  the  other 
at  Karapsville,  about  30  miles  above  its  mouth,  and  dredging  the  chan 
nel  to  7  feet ;  more  than  2,000,000  cubic  yards  of  dredging,  mainly  be- 
low Kampsville,  being  required. 

CONDITION  OF  THE  WORK  JUNE  30,   1888. 

At  the  close  of  the  fiscal  year  the  lock  at  La  Grange  was  practically 
completed,  the  gates  are  in  place,  and  the  filling  valves  and  maneuver- 
ing gear  placed  or  on  hand ;  the  dam  is  still  to  be  built,  and  minor 
work  of  earth  filling,  etc.,  to  be  done. 

At  Kampsville  2,881  cubic  yards  of  cut  stone  is  on  hand,  and  the 
cofl'er-dam  and  the  foundation  constructed ;  no  masonry  has  yet  been 
laid ;  the  dam  also  is  still  to  be  built. 

But  little  of  the  dredging  has  been  done  beyond  the  removal  of  soiiie 
of  the  worst  bars  to  a  depth  of  4  feet  at  low  water. 

During  the  fiscal  year  ending  June  30,  1888,  the  following  work  has 
been  done  : 

(a)  At  La  Grange  Lock. — The  lock  was  cleaned  out,  and  the  floor 
planked  over  with  2-inch  pine  plank,  the  lower  miter-sill  was  placed 
and  secured,  the  lower  tail-bay  mattressed  and  ballasted,  part  of  the 
filling  behind  the  lock-wall  placed ;  the  gates,  valves,  maneuvering  gear, 
and  snubbing  posts  placed. 

{b)  At  Kampsville  Lock. — Two  thousand  eight  hundred  and  eighty-one 
cubic  yards  of  cut  stone  were  delivered  and  piled. 

(c)  Dredging  in  the  channel. — Twenty-six  thousand  aud  sixty-one  cubic 
yards  of  material  were  dredged  and  removed  from  the  channel  throagh 
bars,  where  the  greatest  obstructions  to  navigation  were  found. 

The  plant  and  appliances  were  kept  in  repair,  and  121  snags  removed 
from  the  channel.  For  details  of  this  work  see  the  accompanying  re- 
port of  Mr.  G.  B.  Hegardt,  assistant  engineer. 

PROPOSED  APPLICATION  OF  FUNDS  ON  HAND  JUNE  30,  1888. 

It  is  proposed  to  apply  the  funds  now  on  hand  to  repairing  the  pile- 
drivers  and  dredges,  to  excavating  the  channel  below  La  Grange  Lock 
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tail-bay,  to  filling  in  behind  the  lock- walls,  and  to  gaarding  the  prop- 
erty pertaining  to  the  work.    , 

PROPOSED    APPLICATION   OP   FUNDS   ASKED   FOE   THE    FISCAL   YEAR 

ENDING  JUNE  30,  1890. 

It  is  proposed  to  apply  these  funds  to  complete  the  La  Grange  Dam 
and  to  open  the  La  Grange  Lock  to  navigation,  and  to  forward  towards 
completion  the  Kampsville  Lock  and  Dam. 

This  roate  from  Lake  Michigan,  near  Chicago,  to  the  Mississippi 
Biver,  via  the  Illinois^  is  the  most  favorable  roate  that  exists  for  a 
water  route  of  liberal  capacity  and  at  moderate  cost  between  the  Mis- 
sissippi Valley  and  the  Great  Lakes.  The  expenditure  of  an  estimated 
amount  of  $587,500  will  carry  a  channel  7  feet  deep  at  low  water  from 
tiie  mouth  to  La  Salle,  100  miles  from  Lake  Michigan,  or,  in  connection 
with  the  work  already  done  by  the  State  of  Illinois,  will  complete  223 
miles  of  the  proposed  route.  A  further  expenditure  of  an  estimated 
sum  of  $3,500,000  will  carry  the  improvement  to  Joliet,  within  less  than 
40  miles  of  Lake  Michigan,  at  Chicago.  To  determine  the  most  practi- 
cable and  available  route  ifrom  this  point  to  the  lake,  further  surveys 
and  investigations  are  required,  for  which  Congress  has  not  as  yet  fur- 
nished the  necessary  meUus. 

Since  the  advantages  of  this  route  have  been  repeatedly  brought  to 
the  attention  of  Congress  during  the  past  seventy  years  or  more,  further 
discussions  here  would  be  merely  repetition,  and  attention  will  only  be 
iuvited  to  the  following-named  reports  heretofore  submitted  to  Congress, 
within  the  past  twenty  years  : 

General  J.  H.  Wilson,  1867,  House  Ex,  Doc.  No.  16,  Fortieth  Congress, 
first  session. 

Colonel  Macomb,  Corps  of  Engineers,  Report  of  the  Chief  of  Engi- 
neers for  1875 ;  Vol.  II,  page  625. 

Maj.  G.  J.  Lydecker,  Reports  of  the  Chief  of  Engineers,  1879,  page 
1572;   1880,  page  1995. 

Maj.  -W.  H.  H.  Benyaurd,  Report  of  the  Chief  of  Engineers,  1884, 
page  1958. 

Maj.  Thomas,  H.  Handbury,  Report  of  the  Chief  of  Engineers,  1887, 
page  2119. 

Report  of  the  Board  of  Engineers  on  Hennepin  Canal,  1887,  Report 
of  the  Chief  of  Engineers,  1887,  page  2125. 

Money  statement 


«» 


Jnly  1,  1887,  amoant  available |41,735.38 

Jnly  1, 1888,  amoant  expended  daring  fiscal  year,  exolosive  of  liabilities 

outstanding  Jaly  1,1887 31,508.03 

July  1,  1888,  balance  available 10,227.35 

Amoant  appropriated  by  actof  Angast  11, 1888 200,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1889 210, 227. 35 


{Amount  (estimated)  required  for  completion  of  existing  project 387, 500. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1890  387, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


'M^r---. 
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mroBT  or  mb,  o.  b^  hboabot,  ▲sbbbtart  KHfaasmmau 

Unitbd  States  Enoinksr  Officb, 

La  Grange  Look,  lU,,  July  1, 1888. 

Sir  :  I  have  the  honor  to  sabraH  the.  following  report  oC  operalMos  on  the  imprere- 
ment  of  UlinoU  Biver,  Illinois,  for  the  fiaoal  year  ekiding  Jane  'JO,  1888 : 

LA  ORAJYGE  LOCK. 

During  the  latter  part  of  Jaly  pnmpin^  engines  and  pampswere  plaoed  ia  poeitiea 
and  gotten  ready  to  commence  the  pnmpingoat  and  the  dcaiiliagoftne  lock-pit  dnrlaie 
the  constrnetion  of  the  lock-gates,  liead  bay  platform,  laying  of  look  floor,  aad  paring 
•f  tail-bay. 

The  pnmps  were  started  Aiigast  4,  and  the  water  inside  of  the  ooffler-dam  lowend 
to  the  deposit  of  sediment  on  the  fonndatton'  in  a  few  days. 

This  sediment  had  accomnlated  dnrln^  fbnr  seaaons  of  high  waler^  or  siooe  Hkt 
foundation  was  completed,  and  was  estimated,  from  soondings  taken,  to  be  7,200 
onbic  vards.  Five  thonsaod  two  hundred  cubic  yards  of  this  was  removed  from  the 
lock-chamber  with  pomps  during  March,  April,  May,  and  part  of  Jnne,  18^.  The 
remaining  amount,  abont  1,900  cabio  yards,  was  takea  ftt>m  the  loek-olnunbertothe 
top  of  the  bank  by  dump-cars  hauled  out  with  pile-dxiTer. 

The  sediment  having  all  been  removed,  the  foundation  was  floored  over  with  d-ineh 
pine  plank. 

The  lower  miter-sill  wall  was  set  and  secured  to  the  oonorete  by  dowel  bolts. 
The  mitre-sill  timbers  are  held  down  by  fourteen  If-inch  rods,  foatened  to  IS-ineh  hf 
12-inch  timbers  placed  longitudinally  under  the  mass  of  oonorete,  6  feat  thiek, 
which  underlies  the  whole  lower  miter-sill  wall. 

Timbers,  20  inch  by  20  inch,  extending  across  the  chamber,  were  bolted  to  the 
foundation  10  feet  below  the  lower  miter-sill  wall  on  line  with  the  upper  sl^  of  the 
stop-gate  recesses,  and  will  serve  as  a  heel  for  a  coffisr-dam^  should  it  at  any  time  ba 
necessary  to  pump  out  the  lock  for  repairs.  Thespaoe  between  these  ttmbera  and  tiw 
lower  miter  sill  wall  was  filled  with  concrete  and  covered  with  2-inoh  irfank. 

In  the  breast  wall  and  upper  miter-sill  wall  If-inch  dowel  bolts  were  put  in,  from 
24  to  40  inches  lone* 

The  timbers  ia  the  upper  miter-sill  wall  are  held  down  by  sixteen  rods  fhatened  br 
fox  keys  or  wedged  at  their  lower  ends  to  the  pier-stones  of  the  archea.  The  rods 
vary  from  1}  to  If  inches  in  diameter,  and  7^  to  5  feet  in  length. 

Cnecks  were  cut  in  the  walls  at; the  hollow  quoins  to  receive  the  iron  quoin  easiny 
planed  to  fit  the  cast-iron  heel-posts  of  the  gates. 

Two  water-gauges,  one  above  the  upper  gates,  the  other  below  the  lower  ooes»  were 
cut  on  the  chamber  side  of  the  river  wall  These  gauges  are  referred  to  the  lower 
miter-sill  wall,  whioh  is  7  feet  below  low  water. 

The  lock-gates  were  commenced  September  12,  and  completed,  praotieally,  Ooto- 
ber  31. 

The  gates  were  built  in  place. 

The  length  of  the  gates  is  43  feet,  height,  upper  gates,  20  feet  9  inches,  lower.  8S 
feet  11  incnes,  through  center,  4  feet  seven-eighths  in<^  exclusive  of  truss  rods  or  kog 
chains.  ^ 

The  ^ates  are  suspended  from  cast-iron  columns  14  foot  6  inches  high,  stayed  by 
fonr  If-inoh  rods,  held  by  If-inoh  anchor-bolts,  passing  6  feet  into  the  wall,  fox-keyed 
or  wedged  at  their  lower  ends.  The  spaces  between  the  anchor-bolts  and  the  stone 
are  filled  with  sulphur  and  sand. 

Between  the  center  of  the  hollow  qnoifis  and  the  center  of  the  motion  of  the  gate 
there  is  one-half  inch  eccentricity. 

The  lock- sates  are  opened  and  closed  by  means  of  caat-iroa  crabs,  of  aingle  wmd 
doable  purchase,  wrought-iron  spars  and  three-quarter  inoh  ste^  wire  ropa. 

The  tilling  of  the  lock  is  accomplished  through  sixteen  valves  plaoed  in  the  head- 
bay  platform,  the  water  passing  through  eight  culverts  in  the  upper  miter-aill  wa&. 

The  lock  is  emptied  through  sixteen  valves  in  the  lower  fl^^tes. 

The  beadbay  platform  is  built  of  14  inch  by  14-ittch  and  8-inch  by  ll-inoh  oak  tim- 
bers, planked  over  with  2-ioch  oak  plank.  Sixteen  valves,  2  feet  6rinches  by  3  feet  fl 
inches,  are  fitted  into  this  platform  andcworked  fiMM  the  top  of  the  walls  by  aluMBf 
and  gearing.    Two  valves  are  connected  on  each  shaft. 

The  valves  in  the  lower  gates,  eight  in  each,  of  the  same  dimensions  aa  those  im 
the  head  bay,  are  worked  in  a  similar  manner,  but  separately. 

Two  gratings,  made  of  6-inch  by  6-inch  timbers  and  covered  witli  l^-incli  T-iton, 
placed  H-iucbos  apart,  protect  the  valves  in  the  beadbay. 

Eighteen  cast-iron  snubbing-posts,  held  down  by  six  1-inch  bolts,  each  fiuitened  ta 
the  walls  in  a  like  manner  to  the  anchor-bolts  for  the  lock-gates,  were  placed,  eleven 
on  the  land  wall  and  seven  on  the  river  wall. 
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Aboat  1,500  oabio  vardB  of  material  were  excavated  from  the  tatlbaj  and  a  mat- 
trees  50  feet  loDg  and  90  feet  wide  pnt  in  and  well  ballasted  with  large  mbble-stone 
to  a  thickness  to  2  to  ^  Ibet. 

On  the  8th  of  November  the  work  for  the  season  being  completed,  the  ]ook-pit  was 
flooded  and  Dredge  No,  1  set  to  work  to  cat  a  channel  throngh  the  lower  end  of  the 
O0dlbr-dam  to  take  the  boats  into  the  look  to  be  laid  in  winter  qnarter^  which  was 
done  on  the  15th. 

KAMPBVILLB  LOOK. 

No  work  was  done  at  tills  place  by  the  Goyemment  dnrinff  the  year. 

Veesrs.  Sanger  A,  Moody,  contractors,  JoHet^  IIL,  hare  deTlTeied  and  piled  the  cat 
atone  for  courses  A,  B,  C,  D,  I,  K,  L,  and  194  pieces  of  O.  R.  coping.  (Ooorses  C  and 
B  of  npper  miter-sifl  wall  hare  not  yet  been  contracted  for.) 

The  amonnts  of  the  diffsrent  classes  of  stone  delivered  i^nd  piled  are : 

CabicyMda. 

Cut  atone,  dressed  foee « 1,380.88 

Cat  stone, qoairy  faee ..» 843.31 

flpeoial  stMie,  tncloding  IM  pieoes  of  O.  R.  coping 657.63 

Total - •. 2,881.76 

DRXDQDIO. 

IMlve  MUe  Islamd. — On  March  25  Dredges  Nos.  1  and  2,  four  dnmp-scows,  coal  barm, 
tDachine-shop,  and  office-boat,  were  towed  by  steamers  Mebe  and  3iUerpri99  firom  La 
Orange  Lock  to  Twelve  Mile  Island,  where  the  bar  at  the  head  of  the  island  was  to 
be  removed  by  dredging. 

The  dredges  commenced  work  on  the  28th  and  completed  the  channel  April  14. 
Eleven  thousand  one  hundred  and  ninety-eight  cubic  yards  of  material  were  removed 
daring  this  time.  The  dredged  material  was  dumped  at  the  head  of  ^e  island,  fiHing 
up  the  passage  and  making  a  dike  40  feet  wide  on  top,  450  feet  long,  and  about  3  feet 
above  low  water. 

Hie  breaking  of  two  spnds  on  Drsdge  No.  1,  and  repairs  to  c^ane  of  Dredge  No.  2, 
together  with  a  continued  rise  in  the  river,  backwater  from  tli^  Mississippi,  caused 
ecmsiderable  delay. 

The  channel  dfedged  is  85  feet  wide,  4.5  feet  deep  at  low  water,  and  2,000  feet  long. 

From  sonndings  taken  before  the  dredging  commenced  it  was  found  that  the  chan- 
nel was  very  narrow,  with  only  18  to  20  inches  of  water  at  low  water. 

At  the  completion  of  the  diedging  at  Twelve  Mile  Island  the  fleet  was  moved  to 
Kampsville. 

KampevUk  Lack, — The  beats  arrived  hereon  the  evening  of  the  16th  and  the  dredges 
w<tfe  set  to  work  on  the  17th. 

The  bar  at  this  place  was  found  at  the  lower  end  of  the  coffer-dam,  and  sonndings 
showed  the  channel  to  be  only  50  feet  wide  in  one  place ;  the  average  depth  being 
onlv  2  feet  at  low  water. 

The  dredged  channel  is  85  feet  wide,  800  feet  long,  and  3.5  feet  below  low  water, 
and  requirMl  the  removal  of  7,645  onbic  yards  of  material,  which  was  dumped  near 
Sbe  east  bank  of  the  river. 

Dredging  was  completed  April  114.  On  ttie  25th  the  tow  was  made  ap  and  a  start 
made  for  La  Grange  Lock,  which  point  was  reached  in  the  evening  of  the  27th. 

The  m^}ortty  of  the  mmi  emploved  during  the  dredging  were  discharged  and  those 
pemainingongaged  in  laying  up  boats  and  dredges,  care  of  property,  etc. 

La  OnMoe  Lock, — Advantage  was  taken  of  a  rise  in  the  river  between  May  26  and 
Jane  11,  Dredge  No.  1  Atted  np  and  set  to  work  to  dred^  material  for  filling  in  be- 
liind  the  land  wall,  steamer  Enterprise  being  used  for  towing  scows. 

fteven  thonsand  eight  handled  and  twenty-eight  cubic  yaras  of  material  were  taken 
^from  the  embankiBflnt  at  the  lower  end  of  the  coffer-dam  and  dumped  in  the  low  spaoe 
between  the  land  wall  and  the  bank.  This  work  was  stopped  bv  the  river  commenc- 
ing to  fall.  The  dredge  threw  np  a  bank  at  the  npper  end  of  the  land  wall  before 
iMing  laid  np. 

SNAOOINa. 

StesoBBcr  BtOmrpi^ieif  with  derrick-boat,  was  sent  out  July  1  to  remove  snags  and 
oliiflr  ^bfltrofltiona  f ^m  the  river  channel  between  Copperas  Creek  Lock  and  the 
month  of  the  river. 

Tht  snagging  occupied  nineteen  davs,  and  during  this  time  121  snags,  logs,  etc., 
were  removed  from  the  channel,  52  of  these  between  Origgsville  Bridge  and  McQee's 
Island,  a  distance  of  5  miles. 
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At  the  time  the  snagging  was  done  the  river  was  practically  at  low-water  stase, 
which  greatly  facilitated  the  work,  as  the  men  coaid,  in  most  cases,  work  in  the 
water  fastening  the  hooks  or  chains  around  the  snags,  thereby  saving  moch  time. 

BEPAIB8  AND  ADDITIONS  TO  PULNT. 

Dredge  No,  1. — New  dipper-handles  and  spnds  were  made  for  this  dredge,  new  Mo- 
tion blocks  for  hoisting  and  backing-dmms  pnt  in,  and  worn  out  hinges  on  dipper- 
door  renewed,  as  were  also  the  hoisting  and  backing  chains. 

Dredge  No.  2. — ^The  iron  cranes  had  250  loose  rivets  cut  out  and  new  ones  driven, 
channel  bars  reinforced  and  the  whole  crane  given  a  general  overhaaiing.  The  dip- 
per handles,  one  spud,  and  the  hoisting  chain  were  renewed. 

Steamer  Hebe. — The  wheelhouses  were  repaired,  a  bucking-beam  for  towing  domp- 
Bcows  made,  and  the  outside  of  the  hull  and  wood- work  painted. 

Steamer  Enterprise. — While  working  at  Twelve-mile  Island  a  blister  formed  on  the 
port  boiler.  Boiler-makers  were  sent  for  from  Saint  Louis  and  the  boiler  patched. 
Ten  now  buckets  were  made  and  fitted  to  the  Dowler  wheels,  bucket-arms  straight- 
ened, and  new  holding-bolts  for  the  buckets  put  in. 

The  machinery  was  taken  apart,  repaired,  and  replaced.  It  was  foand  necessary  to 
make  new  pins  lor  nearly  all  connections,  refit  the  links  and  reset  the  valves. 

Offloe  boat. — The  inside  of  the  boat  and  the  roof  were  painted.  New  bitts  were  put 
in  and  part  of  the  nosing  renewed. 

Flat-boat8  and  dump-soowt. — ^New  decking  was  laid  on  two  flat-boats  and  calked  with 
one  thread  of  oakum.  Several  new  chains  in  the  dump-scows  were  put  in  and  doors 
repaired. 

Machine  and  blaoksmith-shop. — ^This  is  an  addition  to  the  plant  and  was  built  in 
September,  on  a  fla;t-boat  BO  feet  long  and  16  feet  beam.  One  drill-press  and  one  lathe 
were  purchased,  and  these,  together  with  hand-power  machinery  before  on  band, 
have  proved  very  useful,  and  especially  so  during  the  construction  of  the  lock-gates. 

Since  tllis  shop  was  built  all  repairs  to  machinery  on  steam-boats  and  dredges  have 
been  made  on  the  work. 

The  boilers  and  machinery  of  pumping  engines,  pile-drivers,  and  overhead  travel- 
ing machines,  having  been  laid  up  for  several  years,  were  goneover,  cleaned,  and  oiled. 

MISCELLANEOUS. 

The  white-oak  timber  for  the  lock-gates  Was  furnished  by  Messrs.  William  Towle 
A,  Co.,  Metropolis,  111. 

The  iron  and  st^el  for  lock-gates,  filling  valves,  etc.,  furnished  by  Messrs.  Williams, 
White  Sl  Co.,  Moline,  111.,  was  of  excellent  workmanship  and  required  no  refitting 
in  being  brought  together. 

The  stage  of  the  river  during  the  entire  year  was  lower  than  it  had  been  for  many 
years.  Between  July  1  and  December  4  the  river  did  not  get  above  a  1-foot  stage, 
and  during  August  and  September  0.3  feet  above  low  water  was  the  average.  For 
several  days,  August  U  to  14,  the  river  was  0.075  feet  below  low  water  of  1879. 

Navigation  was  practically  suspended,  except  for  small  boats,  during  the  latter  p^ 
of  July,  August,  and  September,  both  on  account  of  the  low  stage  of  the  river  and 
bars  at  Ti-mile  Island  and  Kampsville. 

The  river  was  closed  by  ice  December  21,  and  opened  on  February  19. 

WORK  TO  BE  DONE. 

The  following  work  is  required  to  be  done  to  complete  the  improvement : 
At  La  Change  Look. — The  construction  of  the  dam,  the  necessary  guard  banks  and 
approaches  to  the  lock.  Puddling  around  the  dam,  abutment,  and  riprapping  the 
banks.  The  open  space  between  the  land  wall  and  bank  to  be  filled  in.  The  dredging 
of  a  channel,  150  feot  wide  and  2,000  feet  long  to  7  feet  below  low  water,  from  the 
lower  end  of  the  lock  to  the  channel  in  the  river.  The  upper  and  lower  ends  of  the 
coffer-dam  removed. 

At  Kampsville  Look. — Only  the  coffer-dam  and  the  foundation  for  the  lock  are  com- 
pleted. All  other  work,  including  the  dam  and  the  lock  keeper's  quarters,  yet  remains 
to  be  done;  2,881.76  cubic  yards  of  cut  stone  have  been  delivered  and  piled ;  tb» 
balance  of  the  stone  is  yet  to  be  contracted  for. 

Dredging. — The  dredging  necessary  to  give  a  7-foot  channel  at  low  water,  between 
Copperas  Creek  Lock  ana  the  mouth  of  the  river,  was  originally  estimated  to  be 
about  2,200,000  cubic  yards. 

Very  respectfully,  your  obedient  servant, 

G.  B.  Hbgardt, 
Auittant  Engineer, 
Capt.  W.  L.  Marshall, 

Corp$  of  Engineor$f  U.  8.  A, 
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COMMERCIAL  STATISTICS. 


The  following  comparative  tables  are  taken  from  the  annual  report  of  the  Mer- 
chants' Exchange,  Saint  Louis/  Mo.,  for  the  year 4687 : 

Biver  tonnage  by  manike, 
BBCEIPTS  BY  RIVEB  IN  TONS.  1887  (AT  SAINT  LOUIS). 


Months. 


January... 
Febraary.. 

llaroh 

April 

Maj 

Jane 

July 

August 

September. 

October 

November . 
I>ecember . 

Totid 

1880 


MissiSH 


ippL 


100 

1,170 

(1,266 

13,366 

16,270 

13,886 

21,880 

23,235 

16,276 

13.565 

7,396 

095 


132,  iOO 


140,880 


Lowor 
MississippL 


6,765 
13,000 
31,075 
23,625 
31,920 
25,065 
40,740 
27,940 
18,395 
22,170 
17.655 
11,386 


268,735 


173,610 


Illinois. 


3,650 

28,466 

17,696 

15,505 

2,560 

3,046 

1,855 

2,090 

2,396 

1,150 

160 


78,560 


88,010 


Missoari 


1. 


195 
1,210 
1,975 
2.995 
2,080 
7,620 
7,285 
2,430 
1,140 

770 


27,700 


32,620 


Ohio. 


3,075 

10,815 

7,015 

40,339 

26.420 

8.265 

8,600 

8.825 

8,420 


121.670 


116,885 


Camberlsnd 
and  Ten- 
nessee. 


1,745 
2.845 
2,780 
3,140 
3,460 
2,450 
1,585 
2. 265 
1,505 
1,200 
840 


23.815 


18,200 


TONS  OF  FRBIGHT  8HIPPBD  BT  BIVEB.  1887. 


Months. 


Totid. 


Lower 
Mississippi. 


67,280 
77,136 
82,060 
70, 146 
47,675 
60,840 
37,005 
27,766 
44,110 
15^220 
18,840 


638,005 


Upper 
Mississi 


ppL 


870 
1,470 
5,630 
7,755 
6,880 
4,295 
2,760 
2,410 
2,265 
2,885 


86,170 


lUinois 
Birer. 


2,970 

1,225 

830 

220 

280 


1,860 
240 


7,125 


Missouri 
Birer. 


75 
1,070 
1.760 
2,230 
2.405 
2.165 
2,305 
2,210 
220 
140 


14.680 


Ohio 
Birer. 


5,180 
2.495 
6,210 
3,200 
1,950 


19,085 


Cumberland 
and  Ten- 
nessee. 


1,235 

1,785 

1.285 

2,365 

2.635 

2.340 

3,  210 

985 

835 

1,625 

425 


18,715 


Ouachita 

and  Red 

rivers. 


2,020 
"966 


450 


3,370 


Statetnent  showing  movement  in  flour  and  grain  by  river ,  1887. 

BECEIPTS. 


By- 


TTpper  Mississippi  Birer  boats 

Iiower  Mississippi  Birer  boats 

Illinois  Birer  boats 

Missouri  Biver  boats 

Ohio,  Cumberland,  and  Tenness^  rirer 
boats 


Total  receipts. 


Flour. 


BarrBlM. 

65,708 

84,277 

1,560 

8,255 


104,800 


Wheat 


ButheU. 
689,505 
792.038 
437,477 
641, 317 


2,660,337 


Com. 


Bushels. 

180,595 

10, 513 

191,941 

71,277 


464,826 


OaU. 


Bushels. 

457,520 

215 

41,595 

1,455 

65 


600,850 


Bye. 


Bxuhels. 

9,965 

27 

3,535 

491 


14, 018 


Barley. 


Bushels. 
16, 291 
2,296 
192 


18,779 


SHIPMBNT& 


New  Orleans  boats  and  barges 

Vioksbure  boats 

Memphis  boats 

Upper  Mississippi  Birer  boats 

Illinois  BSrer  boats 

Missouri  Birer  boats 

Ohio  Birer  boats 

Cmnberlaad  and  Tennessee  rirer  boats 
Arkansas,  Bed,  and   Ouaohita  rirer 
boats 

Total  shipments 


342,078 

178,928 

22,834 

1,567 

1.665 

248 

75 

28,461 

12,124 

687,980 

3, 817, 104 
826 
876 


5,443 

254 

40,000 

45 


3,864,048 


7, 272, 931 

358,842 

42,102 

435 


1,521 
210, 017 
180, 518 

15,387 


8, 031, 753 


1,434,447 

343,485 

65,690 

1,420 

180 

4,050 


103,335 
18,540 


1,971,147 


337 

2,129 

443 


101 

706 


3,716 


699 


85 


734 


■q^j 
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HHlI. 

IMPROVEMENT  OF  CALTJMET  RIVER,  ILLINOIS  AND  INDUNA. 

./ 

The  object  of  this  improvement  as  far  as  at  present  aathorized  is  to 
secure  a  channel  200  feet  wide  and  16  feet  deep  from  the  month  of  the 
river  to  one-half  mile  east  of  Uammoad,  Ind.,  to  increase  the  facilities 
for  handling  the  commerce  of  this  region  and  to  afford  relief  to  the  over- 
crowded port  of  Chicago. 

The  river  and  harbor  act  of  July  5, 1884,  appropriated  $50,000  for 
the  improvement  of  the  section  of  the  river  from  the  month  to  the  out- 
let of  Lake  Calumet,  with  the  following  proviso : 

^^  That  no  part  of  said  sum  shall  be  expended  until  the  right  of  way 
shall  have  been  conveyed  to  the  United  States  free  from  expense,  and  tbe 
United  States  shall  be  fully  released  from  all  liability  for  damages  to 
adjacent  property  owners,  to  the  satisfaction  of  the  Secretary  of  War.'' 

Parties  interested  in  the  improvement  of  this  stream  have  busied 
themselves  in  procuring  the  necessary  releases  and  right  of  way.  The 
matter  is  now  in  the  hands  of  the  Department  of  Justice  for  examina- 
tion of  titles  and  preparation  of  the  necessary  legal  papers. 

Work  will  be  commenced  on  tliis  section  of  the  river  as  soon  as  the 
terms  of  the  act  have  been  complied  with. 

The  river  and  harbor  act  approved  August  5, 1886,  appropriated  an 
additional  sum  of  $30,000  for  the  improvement  of  this  river,  a  part  of 
which  was  designated  by  Congress  to  be  used  in  dredging  in  the  river 
between  the  Forks  and  one-half  mile  east  of  Hammond.  This  part  was 
further  divided  at  the  State  line  between  Indiana  and  Illinois. 

The  language  of  that  part  of  the  act  which  relates  to  this  appropria- 
tion reads  as  follows : 

Improving  Calumet  River,  IllinoiB :  Contiaaioff  improvement,  $30,000 ;  of  which 
$11/250  are  to  be  used  between  the  Forks  and  one-half  mile  east  of  Hammond,  Ind., 
$5,625  of  which  are  to  be  used  in  dredging  the  river  between  the  Forks  and  the  State 
line  of  Illinois  and  Indiana^  and  $5,6&  on  the  river  at  Hammond,  Ind. :  Provided^ 
however.  That  no  part  of  said  sum,  nor  any  sum  heretofore  appropriated  except  the 
said  $1 1,250  for  the  river  above  the  Forks,  shall  be  expended  until  the  entire  right  of 
way,  as  set  forth  in  Senate  Ex.  Doo.  No.  9,  second  session  Forty-seventh  Congress, 
shall  have  been  conveyed  to  the  United  States  fcee  of  expense,  and  the  Uaited  States 
shall  be  fully  released  from  all  liability  for  damages  to  adjacent  property  owners,  to 
the  satisfaction  of  the  Secretary  of  War ;  and  if  any  of  the  owners  of  real  estate  re- 
quired to  be  taken,  or  that  is  damaged  for  the  purpose  of  straightening  or  widening 
that  portion  of  the  Calumet  River  for  which  the  appropriation  herein  is  now  made, 
can  not  be  induced  to  convey  lo  the  United  States  such -real  estate  so  required,  and 
release  their  claim  for  damages  caused  by  said  improvement,  or  should  the  owner  or 
owners  be  incapable  of  conveying  and  releasing,  or  should  his  or  her  name  or  resi- 
dence be  unknown,  or  he  or  she  be  a  non-resident  of  the  State  of  Illinois,  it  shall 
then  be  the  duty  of  the  United  States  attorney  for  the  northern  district  of  lUinois 
to  immediately  tile  a  petition  in  any  court  having  Jurisdiction  thereof,  in  the  manner 
and  as  authorized  by  the  laws  of  the  State  of  IlTinois  in  such  cases,  for  the  purpose 
of  ascertaining  the  just  compensation  to  be  paid  to  the  respective  owners  of  the  land 
taken  or  damaged  :  Provided^  however,  That  the  other  owners  of  property  and  parties 
interested  in  said  improvement  shall  first  execute  a  bond  to  the  United  States,  to  he 
approved  by  the  Secretary  of  War,  for  the  payment  of  the  costs  of  such  proceedings, 
and  to  pay  any  judgment  that  may  be  rendered  therein,  and  on  failure  to  do  so  Uie 
proceedings  shall  be  dismissed. 

Under  the  terms  of  this  act  a  project  was  submitted  to  the  Ghief  of 
Engineers,  by  my  predecessor,  Maj.  Thomas  H.  Handbury,  Corps  of  En- 
gineers, May  28, 1887,  and  which  is  fonnd  in  fnll  in  the  last  Annual  Re- 
port of  the  Chief  of  Engineers,  page  2168, 

Proposals  for  doing  the  work  therein  proposed  were  solioited  Jane 
as,  1887,  and  opened  J\ily  2«,  1887- ' 
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With  the  approval  of  the  Chief  of  EngineerSy  a  contract  was  entered 
into  with  Mr.  S.  O.  Dixon,  of  Eacine^Wis.,  the  lowest  responsible  bidder, 
who  has  completed  his  contract. 

'  Under  the  provisions  of  this  contract  37,743  cubic  yards  of  material 
were  dredged  from  the  channel  at  Hammond,  Ind.,  and  39,061  cubic 
yards  at  Bumham,  III, 

PROPOSED  APPLIOATION    OF    FUNDS    ALREADY    APPROPRIATED    AND 
THOSE  ASKED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

When  the  provisions  of  the  law  are  complied  with  it  is  proposed  to 
apply  the  available  funds  and  those  asked  for  to  carrying  into  exe- 
oation  the  existing  project,  t.  «.,  to  the  purchase  of  the  necessary  ma- 
chinery, and  to  dredging  with  a  view  to  improve  equally  the  channel 
throughout  the  section  appropriated  for,  with  a  view  to  securing  ulti- 
mately a  channel  16  feet  in  depth  and  200  feet  in  width  throughout. 

The  estimated  cost  of  this  improvement,  provided  the  Ghovemment 
owned  the  plant,  is  $425,000.  -  If  done  by  contract  the  estimate  is 
$1,000,000. 

It  would  be  undoubtedly  far  more  economical  for  the  Government  to 
do  the  work  with  its  own  dredges,  if  appropriations  can  be  secured  to 
keep  the  plant  at  work.  But  with  irregular  and  insufficient  appropria- 
tions, with  consequent  idle  and  constantly  depreciating  plant,  the 
economy  of  that  course  is  not  so  apparent. 

The  estimate  herewith  submitted  i^  for  both  the  upper  and  lower 
sections  of  the  river,  that  have  been  appropriated  for,  and  includes  the 
entire  stretch  from  the  mouth  of  the  river  to  one-half  mile  east  of  Ham- 
mond, Ind. 

Money  statement 

Jaly  1,  1887y  amount  available |79, 1227.50 

July  1,  1888,  amoont  expended  daring  fiscal  year,  ezcloaive  of  liabilities 
outstanding  July  1,  1887 10,323.02 


July  1,  1888,  balance  available 68,904.48 

Amount  appropriated  by  act  of  August  11,  1888 50,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1889 118, 904. 48 


< 


'Amount  (estimated)  reauired  for  completion  of  existing  project 295, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATI8TIGS. 


As  the  Calumet  River  and  Harbor  are  so  closely  connected  in  their  commercial  re- 
lations, no  commercial  statistics  are  given  in  this  place. 
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Abstract  of  proposals  received  and  opened  by  Maj,  Thonuts  H.  Handbury^  Corp$  of  Bngin^en^ 
V.  S.  Army,  at  Chicago,  III,,  July  29,  1B87,  for  dredging  in  the  Calumet  Biver  between 
the  Forks  and  one-half  mile  east  of  Hammond,  Ind, 


Na 


1 
2 
3 

4 
6 


Name  of  bidder. 


Kobert  Finch 

Green's  Dredging  Ck>mpany. 

Samael  O.  Dixon.... 

F.R.  Crane 

Dodge  Sc  Petrie 


Sealdenoe. 


Grand  Haven,  Ifioh 

Chicago,  HI 

Bacine,WiB 

Chioaso,  111 


Pilee 

pereohie 

yard. 


OmU. 


3S 

11 

S 

Ok 


With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  (Angosl 
11,  1887)  VFlth  S.  O.  Dixon,  the  lowest  responsible  bidder  for  this  work. 


HHi2. 

SURVEYS  FOR  THE  HENNEPIN  CANAL. 

Ko  additional  surveys  were  made  daring  the  year  for  the  Hennepin 
Canal  or  expenses  incarred  on  accoant  of  the  appropriation  therefor 
which  was  assigned  to  this  office. 

Money  statement 

July  1, 1887,  amount  available .- f631« 

July  1, 18S8,  balance  available 633.fl6 


APPENDIX  1 1. 


IMPROVEMENT  OF  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHI- 
GAN, AND  OF  GRAND  RIVER  BELOW  GRAND  RAPIDS. 


REPORT  OF  MAJOR  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT. 
LIEUT,  COL.  U.  S.  A.,  OFFICER  IN  CUARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS. 


IMPROVEMENTS. 


1.  Charleyoiz  Harbor  and  entrance  to 

Pine  Lake,  Michigan. 

2.  Frankford  Harbor,  Michigan. 

3.  Harbor  of  Refnge  at  Portage  Lake, 

Michigan. 

4.  Manistee  Harbor,  Michigan. 

5.  Ludington  Harbor,  Michigan. 

6.  Peutwater  Harbor,  Michigan. 


7.  White  River  Harbor,  Michigan. 

8.  MuHkegou  Harbor,  Michigan. 

9.  Grand  Haven  Harbor,  Michigan. 

10.  Biack  Lake  Harbor,  Michigan. 

11.  Saugatnck  Harbor,  Michigan. 

12.  South  Haven  Harbor,  Michigan. 

13.  Saint  Joseph  Harbor,  Michigan. 

14.  Michigan  City  Harbor,  Indiana. 


United  States  Engineer  Office, 

Detroit,  Mich.y  July  7,  1888. 

Sir  :  I  have  the  honor  to  sabmit  herewith  the  annaal  report-s  relating 
works  of  river  and  harbor  improvement  under  my  charge,  for  the 
seal  year  ending  Jane  30, 1888. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Major  of  Engineers^ 
BvU  Lieut  CoL,  If.  S.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


I  I  10. 

^:mprovement  op  charlevoix  harbor  and  entrance  to  pine  lake, 

michigan. 

Object — ^To  secure  a  navigable  channel  between  Lake  Michigan  and 
^jne  Lake  by  way  of  Eound  Lake. 

Projects. — ^The  earliest  project,  adopted  in  1368  and  revised  in  1875-76, 
^as  to  dredge  a  channel  between  Lake  Michigan  and  Round  Lake  100 
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to  i50  feet  wide  and  protect  its  sides  by  close  piling.  This  project 
was  modified  in  1876  by  substituting  crib-work  for  piling  beyond  the 
shore-line.  The  project  for  the  channel  between  Eoand  and  Pine  lakes 
was  adopted  in  1882  and  contemplated  a  dredged  channel  80  feet  wide 
and  12  feet  deep,  protected  by  pile  revetment. 

Description  and  present  eonditionof  toorks. — ^The  channel  between  Lake 
Michigan  and  Boand  Lake  is  protected  by  two  crib- work  piers  extended 
by  plank-beam  revetments  into  Bound  Lake. 

The  north  pier  is  779  feet  long,  consisting  of  302  feet  of  crib- work  20 
feet  wide,  built  in  1879  and  1881,'  and  40  feet  of  crib- work  20  feet  wide 
and  427  feet  of  cril>>work  16  feet  wide  buHt  by  local  eBterprise  previous 
to  1873.  The  exteasion  into  Bound  Lake  is  by  984  feet  of  plank-beam 
revetment,  of  which  354  feet  were  built  in  fiscal  year  1887-'88. 

The  south  pier  is  341  feet  long,  301  feet  being  crib-work  20  feet  wide, 
and  40  feet  being  crib-work  16  feet  wide.  The  extension  into  Bound 
Lake  is  by  plank-beam  revetment  1,493  feet  long. 

The  distance  between  piers  is  about  160  feet  at  the  entrance  of  chan- 
nel and  about  105  feet  between  revetments. 

The  channel  between  Bound  and  Pine  lakes  is  protected  by  pile  revet- 
ments 12  feet  wide,  that  on  the  north  side  being  339  feet  long,  and  that 
on  the  south  side  being  360  feet  long.    The  width  of  channel  is  83  feet 

The  crib-piers  are  in  serviceable  condition,  but  owing  to  the  fact  that 
the  work  stated  to  have  been  put  in  by  local  enterprise  previous  to  1873 
was  merely  placed  upon  the  natural  bottom  of  the  lake,  it  has  never 
been  possible  to  dredge  the  channel  between  the  piers  to  its  fall  width 
for  fear  of  undermining.  The  plankbeam  revetments  are  in  some  places, 
particularly  on  south  side  of  channel,  showing  evidences  of  weakness. 
This  is  due  to  the  fact  that  the  work  was  never  properly  tied  bade,  and 
pressure  from  the  rear,  togetl^r  with  the  undermining  in  firont,  has,  in 
some  places,  inclined  it  towards  the  channel. 

The  works  in  the  upper  channel  are  in  good  order. 

Operations. — The  contract  with  Luther  £.  Allen,  in  force  at  the  close 
of  the  last  fiscal  year,  was  closed  during  the  current  year,  and  resulted 
in  the  construction  of  354  feet  of  plank-beam  revetment  on  the  north 
side  of  the  channel,  in  the  removal  of  4,500  cubic  yards  of  dredged  ma- 
terial from  between  the  piers,  and  in  the  extension  of  the  south  pier  50 
feet  by  a  crib  20  feet  wide  and  12  courses  high  with  6  courses  of  super- 
structure. This  crib  was  placed  on  a  stone  foundation  on  a  site  pre- 
pared by  dredging.  Some  difficulty  was  apprehended  in  the  construc- 
tion of  the  plank-beam  revetment  from  the  Bifenburg  Milling  Company, 
whose  grist-mill  was  located  with  its  south  face  in  dangerous  proximity 
to  the  proposed  line  of  revetment.  The  owners  of  the  grist-mill  feared 
that  in  dredging  for  the  site  of  the  revetment  the  foundation  of  their 
mill  would  be  undermined,  and  had  threatened  legal  proceedings. 
After  conferring  with  the  interested  parties,  the  alignment  was  so  chosen 
that  no  danger  resulted  from  the  disturbance  of  the  ground  in  front  of 
the  mill.  The  site  for  the  revetment  was  excavated  to  a  depth  of  8 
feet,  except  in  front  of  the  mill,  where  it  was  only  6  feet  deep ;  and  the 
piling  to  retain  the  revetment  was  also  made  dose  along  this  portion, 
in  order  to  insure  greater  stability.  The  space  between  the  revetment 
and  the  natural  bank  was  filled  with  edgings. 

Present  depth  of  water. — Owing  to  a  shoal  that  is  making  around  the 
end  of  the  south  pier,  vessels  drawing  over  10  feet  can  not  enter  tbe 
channel.  The  difficulty  will  undoubtedly  be  obviated  upon  the  exten- 
sion of  the  south  pier,  and  12  feet  of  water  wQl  then  be  rendered  prac- 
ticable. 
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Ab  extonaion  of  the  sooth  pier  is  urgently  Deeded  to  mtereept  the 
shoal  formiiig  o«t  from  the  shore  aad  across  the  ohattnel.  The  esltoMiled 
length  of  this  extension  is  250  feet. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  the 
fiscal  yeM*  ending  Jane  ^0, 1890,  in  extending  the  sooth  pier  aad  in 
general  repairs  to  piers  and  plank«beam  revetmentSi  and  it  is  respect- 
rally  recommended  that  this  amount  be  appropriated. 

Thm  work  is  located  in  the  Miohigan  eolleo^ii  distriet*  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven ,  Mich.  The  nearest  light-hoqwe  ie  Grand  Iteyerse.  A. 
beacon- light  is  shown  near  end  of  north  pier. 

Original  estimated  eost  of  work,  1868 $198,044. 14 

Amended  in  1876 186,000.00 

Whole  amount  jippropriated  from  186S  to  1888,  inolnsive 81, 000. 00 

Whole  amount  expended 78, 079, 20 

Moneg  statement 

July  1, 1887,  amonot  avaiUible |10,S80.18 

Joly  1, 1868,  amount  expended  during  fiscal  year,  exolnsiye  of  liabilities 
putetanding  Jnly  1, 1887 7,368.38 

July  1, 1888,  balance  available l 2,920.80 

Ajnount  appropriated  by  act  of  August  11,  1888 12,500.00 

AMonnt  available  for  fiscal  year  ending  JmM  90,  1889. 1&,420.80 

iAmonn t  (estimated)  reo nired  for  oompletkm  of  eKi8Sini|  pfoiect 92, 500. 00 
Amount  that  can  be  prontablv  expended  in  fiscal  vear  encu  ng  June  30, 1890    50, 000. 00 
Submitted  in  compliaBoe  wnh  requirements  or  seetlMis  2  of  river  and 
harbor  acts  of  1866  and  1867. 

"^^"^^^'^'^ 

COMMERCIAL  STATISTICS,  CHARUBYOIX  HARBOR,  MICmOAN,  TROM  JULY  1,  1887,  TO 

JUNR  30,  1888. 

YeMela  entered  and  dMied 631 

«,a«7 

AfiMee  entered  tfnd  clemrei. 


Articles. 


Istered: 

MerchAodiee tons 

Ivoa  sue do. 

Oml do. 

Lime barrels 

KeroseM do.. 

Wbeai boshels 

Com do.. 

Oats do.. 

JPeed tons 

Hay do. 

Briek number 

Beer barrels 

Fotatoee bushels 


Qnaatlttes. 


S,025 

35^600 

3,000 

1,500 

1,000 

13,000 

I8»000 

IS^OOO 

560 

300 

47.800 

iOO 

2,000 

Arttelss. 


Bntered'Oontinaed : 

Fresh  flsh pounds. 

Limestone tons. 

Cleared: 

Lumber feet,  B.M. 

Bhteglsa .....number. 

Hoops d*... 

Broom-handles do... 

Railroad  ties do... 

Post^ do... 

Wood cords. 

Slabs do... 

Bark do... 

Merchandise tons. 


<)nMitlties. 


408,000 
1,100 

20,000,000 

14,000,000 

8,560,000 

06,000 

165,000 

112,000 

5.000 

2,000 

8,000 

7,250 


Ila. 


IMPROVEMENT  OP  FRANKFORD  HARBOR,  MICHIGAN. 

t)lject. — ^To  secure  a  navigable  channel  from  Lake  Michigan  to  Lake 
IX  Bees  Scies  and  to  make  it  a  harbor  of  refage. 
Reject — The  original  project,  adopted  in  1866,  was  to  dredge  a  chau- 
^^1  2^  feet  wide  across  the  narrow  strip  of  land  separating  the  two 
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lakes  and  extending  from  the  12-foot  carve  in  one  to  the  12foot curve 
in  the  other,  the  sides  of  the  cut  to  be  protected  by  crib-piers  and  re- 
vetments. 

The  present  project,  adopted  in  1881,  contemplates  the  extension  of 
the  piers  into  a  depth  of  16  feet  of  water,  where  a  rocky  bottom  is  found. 
It  is  believed  that  if  the  piers  were  extended  to  this  depth  there  would 
be  no  farther  trouble  from  shoaling  at  the  harbor  entrance. 

Description  and  present  condition  of  works, — The  channel  is  protected 
on  the  north  by  602  feet  of  crib- work  20  feet  wide,  and  396  feet  of  pile 
revetment  14  feet  wide. 

The  south  side  of  the  channel  is  protected  by  351  feet  of  crib-work 
30  feet  wide,  799  feet  of  crib- work  20  feet  wide,  and  187  feet  of  pile  re- 
vetment 14  feet  wide.    These  works  are  all  in  a  good  state  of  repair. 

Depth  of  water. — The  present  available  depth  of  water  is  12  feet,  as 
determined  by  soundings  taken  May  23, 1888. 

No  work  was  done  during  the  fiscal  year,  the  amount  of  money  avail- 
able being  insufficient  for  undertaking  any  pier  extension. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1890,  in  pier  extension  and  such  repairs  as 
may  become  necessary,  and  it  is  respectfully  recommended  that  this 
amount  be  appropriated. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-house  is  at  Point  Aux  Bees 
Scics.    A  light  is  located  near  end  of  South  Pier. 

Original  estimated  cost  of  work,  1866,  amended  in  1875,  and  again  in 

1H79 t254.196.00 

The  whole  amount  appropriated  from  18()5  to  1888,  inclusive 2.55, 669.  ^ 

Amount  covered  into  Treasury  (Report  1871,  page  133)  4. 5, 721. 50 

Whole  amount  expended 246,618.42 

Money  statement 

July  1,  1887,  amount  available 13,748,96 

July  1,  1888,  amount  expended  during  fiscal  ^year,  exclusive  of  liabilities 
outstandiug  July  1,  1887 429.03 

July  1,  1888,  balance  available 3,319.93 

Amount  appropriated  by  act  of  August  11,  1^ 8,000.00 

Amount  available  for  liscal  year  ending  June  30,  1889 11,319.93 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 000.  CO 

Ainonut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  50,  OOO.OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Statement  of  the  amount  of  commeroef  July  1,  1887,  to  June  30,  1888. 


Articles. 


Cleared : 

Lumber feet,  B.  M.. 

Sh  ingles pieces. . 

Ties do 

Posts do. ... 

Bark cords. . 

'  Slabs  aiid  wood do 


QnoBtitiee. 

39, 693, 000 
2,  .'^06, 000 
1,700 
5.000 
2,810 
7,»70 

Articles. 


Cleared— coDtinned : 

Fruit barrels. 

Fish tons. 

Kntercd : 

Merchandise tons . 

Prodaoe do... 


Qowtitifls- 
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I  I  3. 
IMPROVEBfENT  OF  HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MICHIGAN. 

Object, — ^To  secure  a  navigable  channel  from  Lake  Michigan  to  Port- 
age Lake,  such  as  to  make  it  a  harbor  of  refuge. 

Project. — ^The  original  project,  adopted  in  1879,  was  to  dredge  a  chan- 
nel 300  feet  wide  and  18  feet  deep  connecting  the  two  lakes.  The  sides 
of  the  cut  were  to  be  protected  by  pile  revetments  extending  into  Lake 
Michigan  by  crib-work.  Owing  to  the  fact  that  temporary  jetties  built 
in  1879  were  utilized  subsequently  as  a  foundation  for  the  revetments, 
the  present  channel  is  370  feet  wide. 

Deaeriptian  and  present  condition  of  the  tcorJcs, — ^The  present  works  on 
the  north  side  of  the  channel  consist  of  1,239  feet  of  pile  revetment,  14 
to  18  feet  wide,  filled  with  edgings,  ballasted  with  stone,  and  151.5  feet 
of  crib-work  24  feet  on  the  outer  end.  On  the  south  side  of  the  channel 
the  works  consist  of  573  feet  of  pile- work  14  to  18  feet  wide;  805  feet 
of  pile  revetments  14  feet  wide  filled  with  edgings  ballasted  with  stone. 

Owing  to  very  stormy  weather  last  fall  some  parts  of  the  north  revet- 
ment showed  signs  of  spreading,  the  head  of  some  of  the  ties  pulling 
through  the  side  timbers. 

•  In  order  to  temporarily  secure  the  work,  iron  tie-roda  passing  across 
the  whole  work  from  front  to  rear  were  put  into  the  work  at  the  worst 
places. 

The  crib-work  is  in  good  condition.  On  the  south  side  573  feet  of 
revetment  from  the  western  end  of  the  pier  will  have  to  be  rebuilt 
eventually  as  the  piles  were  driven  to  an  insufficient  depth.  The  re- 
mainder of  the  revetment  on  the  south  side  is  in  good  condition,  needing, 
however,  additional  filling. 

Operations. — By  contract. — ^The  contract  with  Schwarz  &  Berner  for 
placing  two  cribs,  50  by  24  feet,  on  pile  foundation,  which  contract  was 
in  force  at  the  close  of  the  last  fiscal  year,  was  completed  May  5, 1888. 
The  north  pier  was  thereby  extended  100.4  feet.  These  cribs  are  18 
courses  high  with  6  courses  of  superstructure. 

Owing  to  the  extremely  stormy  weather  in  the  latter  part  of  1887 
the  contractors  were  unable  to  complete  the  filling  in  of  these  cribs 
l)efore  winter  set  in,  B,nd>  their  contract  was  extended,  by  authority  of 
the  Chief  of  Engineers,  to  May  15, 1888. 

£y  hired  labor. — ^The  United  States  dredge  Farquhar  completed  her 
i¥ork  at  this  point  on  August  6, 1887,  having  commenced  operations  on 
the  20th  of  June  previous. 

A  channel  50  feet  wide  and  13  feet  deep  was  excavated  over  the  same 
ground  as  covered  by  the  dredging  of  previous  years. 

The  United  States  dredge  was  again  put  to  work  in  channel  on  the 
25th  of  June,  1888. 

During  the  fiscal  year  11,094  cubic  yards  of  material  were  removed 
by  the  £edge. 

The  inner  of  the  three  cribs  on  the  north  pier,  built  in  1883,  which 
had  settled  very  irregularly,  was  leveled  up  with  the  rest  of  the  work 
and  filled  with  stone. 

Depth  of  water. — In  consequence  of  the  unusually  low  stage  of  water 
luid  the  shoaling  which  is  constantly  taking  place,  owing  to  the  very 
incomplete  condition  of  the  works,  only  7.5  feet  of  water  was  available 
in  May,  1888.  The  United  States  dredge  Farquhar  was  therefore  sent 
to  this  harbor  to  deei>en  the  channel  as  far  as  the  small  sum  available 
would  permit. 
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Until  the  piers  are  extended  into  deep  water,  so  that  the  channel  can 
be  excavated  to  a  depth  of  18  feet,  dredging  will  be  needed  at  short  in- 
tervals to^  accommodate  local  commerce.  If  the  approved  project  for  a 
harbor  of  refuge  at  this  point  is  ever  to  be  carried  out,  sound  economy 
would  indicate  that  the  appropriations  be  made  large  enough  to  com 
plete  the  work  in  a  reasonably  short  time.  In  the  approved  project 
1,200  feet  of  crib-work  were  called  for  on  the  outer  ends  of  the  piers. 
Up  to  the  present  time,  owing  to  insufficient  appropriations,  only  150 
feet  have  been  put  in  place.  The  annual  dredging  required  is  product- 
ive of  only  temporary  benefits,  and  will  add  a  large  sum  to  the  final  cost 
of  the  work  if  the  present  insufficient  appropriations  are  -kept  up. 

I  would  therefore  respectfully  recommend  that  $150,000  be  appro- 
priated for  the  fiscal  year  ending  June  30, 1890. 

This  urork  is  located  in  the  Michigan  collection  district,  Michigan.    The  nearest 
port  of  entry  is  Grand  Haven,  Mich.    The  nearest  light-hoase  is  M^iistee,  Mich. 

Original  estimated  cost  of  work,  1879 $1^,860.00 

Whole  amount  appropriated  from  1879  to  1888,  inclusiye 82, 500. 00 

Whole  amount  expended 81,719.07 

Money  statemetU, 

July  1,  1887,  amount  available $12,260.53 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesontstandingJuly  1,  1887 $11,299.95 

July  1,  1888,  outstanding  liabilities 179.65 

11,479.60 

July  1,1888,  balance  available 780.93 

Amount  appropriated  by  act  of  August  11»  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 780.  ^ 

f  Amount  (estimated)  required  for  completion  of  existing  proiect 172, 500.  OO 

I  Amount  that  can  be  proti  tably  expended  in  fiscal  year  ending  JoneSO,  1890  150, 000.  OQ 
I  Submitted  in  compliaoce  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18(36  and  1867. 


"% 


Commercial  statistics j  harbor  of  refuge  at  Portage  Lake,  Mtohiffom,  from  JuUf  1,  18ie^, 

June  30,  1888. 


I  I  4. 

IMPROVEMENT  OF  MANISTEE  HARBOR,  MICHIGAN. 

Object — To  secure  a  navigable  cbannel  from  Lake  Michfgsui  in 
Manistee  Elver  and  Lake. 

Project. — ^The  project  now  in  force  was  adopted  in  1866,  and  modifii 
in  1870-1874,  and  is  to  secure  a  channel  of  navigable  width  and  12 
deep,  the  piers  to  extend  to  the  14-foot  curve  in  Lake  Michigan, 
ent  width  of  channel  at  entrance,  180  feet. 

Description  and  present  condition  of  works, — On  the  north  side  of  tl 
channel  there  are  1,040  feet  of  crib- work  prolonged  to  eastward  by  1,( 
feet  of  pile  revetment  14  feet  wide.    Of  the  crib-work  403  feet  is  24 
wide,  constructed  in  1876-1882;  30  feet  is  30  feet  wide,  co&structed     -^^ 
1872 ;  615  feet  is  20  feet  wide,  constructed  in  1868-1872. 
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Tbe  crib- work  on  the  south  side  of  the  channel  is  1,097  feet  long,  200 
leet  being  ao  feet  wide,  built  in  1882-1887;  251  feet  being  24  feet  wide, 
milt  in  187&-1879 ;  30  feet  being  30  feet  wide,  built  in  1872,  and  616 
eet  being  20  feet  wide,  built  in  1868-1872. 

The  pUe  revetment  on  the  south  side  is  490  feet  long,  14  feet  wide, 
["he  pile  revetments  both  on  the  north  and  south  sides  are  in  need  of 
epairs,  the  south  side  being  especially  bad.  The  crib-work  is  in  fair 
^ndition. 

Depth  of  water. — A  navigable  channel  12  feet  in  depth  has  been  main- 
lined throughout  the  year. 

Operations. — A  contract  with  Messrs.  Schwarz  &  Berner  for  plaining 
^ne  crib  50  by  30  feet  on  pile  foundation  in  extension  of  south  pier  was 
n  force  at  the  close  of  the  last  fiscal  year.  Work  was  commenced  Au- 
gust 29, 1887,  and  completed  November  22, 1887.  The  crib  thus  placed 
s  16  courses  high  with  6  courses  of  superstructure.  It  had  been  in- 
ended  to  fill  the  interval  between  this  and  the  preceding  crib  with 
>rush  ballasted  with  stone,  but  after  placing  the  crib,  and  before  the 
luperstructure  had  been  added,  the  interval  was  completely  filled  with 
itone  washed  from  the  incomplete  crib  by  a  heavy  gale,  making  it  im- 
possible to  carry  out  the  original  design  of  a  brush  and  stone  filling. 
nie  approved  project  calls  for  an  extension  of  the  piers  into  14  feet  of 
rater,  and  to  accomplish  this  300  feet  of  crib- work  are  still  needed  on 
he  south  pier  and  200  feet  on  the  north  pier. 

It  is  therefore  respectfully  recommended  that  $50,000  be  appropri- 
ated for  the  fiscal  year  ending  June  30, 1890,  to  be  applied  in  pier  ex- 
ension  and  sach  repairs  as  may  be  necessary  to  existing  work. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.    The  nearest 
lort  of  entry  is  Grand  Haven,  Mich.    A  light  is  shown  near  the  head  of  south  pier. 

^ginal  estimated  cost,  1866,  amended  1875 $234,000.00 

V^hole  amount  appropriated,  1866  to  1888,  inclnsiye 238, 000. 0^ 

Hiole  amount  expended 230,786,51 

Money  statement 

uly  1, 1887,  amount  available (12,891.88 

niy  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 5,678.39 

uly  1, 1888,  balance  available 7,213.49 

Lmonntappropriatedby  act  of  August  11,  1888 10,000.00 

Lmoont  available  for  fiscal  year  ending  June  30, 1889 •  17, 213. 49 


Amount  ^estimated)  required  for  completion  of  existing  project 82, 700. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Chnmercial  tiaUsHoa,  Manistee  Harbor,  Miehigan,  from  July  1, 1887,  to  June  30, 188a 

Vessels  entered  and  oleaied 3,459 

Tonnage 889,879 


1 1  5. 

IBiPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 

ObfeeL — Tlie  original  object  of  this  improvement  was  to  secure  a  chan- 
lel  of  navigable  width  and  12  feet  deep  between  Lake  Michigan  and 
Pere  Marquette  Lake.  The  present  project  is  to  make  this  a  harbor  of 
refuge. 

ENO  8S ^120 
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Project, — To  widen  the  present  entrance  to  Pere  Marquette  Lake  to 
400  feet,  and  dredge  the  new  channel  to  a  depth  of  18  feet.  This  will 
necessitate  the  construction  of  a  new  south  pier  and  the  removal  of  the 
present  one. 

Description  and  present  condition  of  irorife*.— (1)  North  pier,  947  feet 
long,  of  crib-work,  200  feet  being  24  feet  wide,  built  between  1879  and 
1886 ;  and  747  feet,  20  feet  wide,  built  between  1868  and  1875,  with  one 
crib  30  by  30  feet,  in  this  section.  (2)  South  pier,  1,112  feet  crib- work, 
256  feet  being  30  feet  wide,  built  between  1878  and  1882,  and  856  feet 
built  between  1868  and  1874,  with  one  crib  25  by  25  feet,  in  the  last- 
mentioned  section.  ^3)  South  revement  and  pile-pier  567  feet  long.  Both 
piers  are  in  fair  condition.  As  already  stated,  the  project  now  in  force 
provides  for  the  removal  of  the  entire  south  pier  and  revetment. 

Depth  of  water, — At  the  beginning  of  the  present  season  of  navigation 
there  was  a  depth  of  less  than  12  feet.  At  the  close  of  the  present  fiscal 
year  there  had  been  dredged  a  16-foot  channel  which,  however,  can 
only  be  considered  temporary. 

dperations. — The  only  work  done  at  this  harbor  during  the  present 
fiscal  year  was^to  dredge  a  channel  for  the  temporary  relief  of  naviga- 
tion. This  was  done  with  the  Government  dredge  and  hired  latK»r. 
Work  was  commenced  June  4,  and  completed  June  19,1888,  and  resulted 
in  the  removal  of  3,780  cubic  yards. 

The  work  of  carrying  out  the  present  project  has  been  delayed  by  the 
fact  that  no  authority  existed  for  the  acceptance  by  the  United  States 
of  a  strip  of  land  needed  for  the  widening  of  the  channel.  An  enabling 
act  was  passed  by  Congress,  approved  April  24,  1888,  authorizing  the 
acceptance  by  the  United  States  of  the  above  mentioned  strip  of  land, 
which  the  Pere  Marquette  Lumber  Company  has  offered  to  donate.  Ne- 
gotiations are  now  in  process  for  the  transfer  of  this  land  to  the  United 
States,  and  as  soon  as  it  shall  have  been  effected  work  will  be  com* 
menced  on  the  present  project  with  the  funds  available. 

When  once  commenced,  it  is  highly  desirable  that  the  work  of  widening 
the  entrance  shall  be  pushed  continuously  to  completion,  and  it  is,  there- 
fore, respectfully  recommended  that  $250,000  be  appropriated  for  the 
fiscal  year  ending  June  30,  1890. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-house  is  Grand  Au  Sable.  A 
light  is  shown  near  the  end  of  south  pier. 

Original  estimated  cost  of  work,  1866,  amended  1879 $213,787.07 

And  in  1885 419,185.20 

Whole  amount  appropriated  from  1868  to  1888,  inclusive 292,435.00 

Whole  amount  expended 237,057.19 

Money  statement. 

July  I,  1887,  amount  available |56  884.48 

July  1,  1888,  amount  expended  during  ftscal  year,  exclusive  of  lia- 
bilities outstanding  July  1,  1887 $866.82 

July  1,  1888,  outstanding  liabilities 639.85 


July  1,  1888,  balance  available 

Amount  appropriated  by  act  of  August  11, 1888 


1,506.67 

.'iS,  377. 81 
60»  000. 00 


Amount  available  for  fiscal  year  endiug  June  30,  1889 115,377.81 


^. 
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Amonnt  (estimated)  req^nired  for  completion  of  existinff  project b. $302, 935. 20 

Amount  that  can  be  protitably  expended  in  fiscal  jear  endinff  Jane  30,1890  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Commeroial  staHaHcs,  LudingUm  Harbor,  Miohigan,  from  July  1,  1887,  to  June  30,  1888. 

Vessels  entered  and  cleared....  • 1,511 

Tonnage ,.^ 270,316 


II  6. 

IMPROVEMENT  OF  PENTWATER  HARBOR,  MICHIGAN. 

Object, — ^To  secure  a  navigable  channel  from  Lake  Michigan  to  Pent- 
inrater  Lake,  which  is  the  harbor  of  Pentwater. 

Project — ^The  present  project,  adopted  in  1866,  is  to  obtain  a  channel 
150  feet  wide  and  12  feet  deep,  protected  by  piers  extending  into  Lake 
Michigan  and  revetments  to  Pentwater  Lake. 

Description  and  present  condition  qf  works. — ^The  north  pier  consists  of 
402  feet  of  crib-work,  of  which  233  feet  is  30  feet  wide  and  169  feet  is  20 
feet  wide,  and  428  feet  of  pile-pier  14  feet  wide.  The  revetment  in  ex- 
tension of  north  pier  is  1,393  feet  long,  pile- work  14  feet  wide.  The 
crib- work  is  in  good  condition,  with  the  exception  of  the  filling,  which 
needs  to  be  added  to  at  several  points,  and  particalarly  at  two  of  the  in- 
tervals between  the  20-foot  cribs. 

The  superstructure  of  the  pile-pier  needs  renewal  over  a  length  of  380 
feet,  and  overhauling  of  the  filling.  The  pile  revetment  is  in  fair  con- 
dition. 

The  south  pier  consists  of  672.8  feet  of  crib- work,  of  which  53.8  feet 
is  30  feet  wide,  32  feet  is  32  feet  wide,  and  the  remainder  20  feet  wide. 
Also  95  feet  of  pile-pier  14  feet  wide.  The  revetment  on  the  south  side 
is  1,297  feet  of  pile- work  14  feet  wide,  with  the  exception  of  the  filling, 
which  needs  adding  to  at  several  points ;  the  crib- work  on  south  side  is 
in  good  condition.  The  pile-pier,  95  feet  long,  is  badly  decayed  and  its 
superstructure  needs  renewal. 

,    The  pile  revetment  on  the  south  side  is  also  decayed  above  water- 
line  but  will  yet  last  a  little  time. 

Depth  of  water. — Owing  to  the  poor  condition  of  the  north  pier,  which 
allows  the  entrance  of  sand  into  the  channel,  a  bar  has  formed  opposite 
the  shore  end  of  the  pier,  over  which  there  is  only  9  feet  of  water. 

Operations. — ^The  contract  made  in  previous  fiscal  year  with  Mr.  0.  E. 
Mitchell  for  placing  one  crib  50  by  30  feet  on  pile  foundation  was  com- 
pleted July  29, 1887.  The  crib  is  16  courses  high,  with  6  courses  of  super- 
structure, and  rests  upon  piles  driven  about  12  feet  into  the  lake  bottom. 
The  space  between  the  horns  of  crib  at  the  end  of  the  pier  was  filled 
with  a  timber  structure  screw  bolted  to  the  end  wall  and  reaching  from 
the  water-surface  to  the  top  of  work.  By  the  addition  of  this  crib  the 
south  pier  was  extended  53.8  feet.  No  work  was  done  during  the  year 
by  hired  labor. 

The  project  now  in  force  calls  for  250  feet  of  additional  crib  work  on 
the  south  pier,  and  it  is  respectfully  recommended  that  $40,000  be  ap- 
propriated for  the  fiscal  year  ending  June  30, 1890. 
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Thiswoskis  loofttod ia^tlie  Miohlgan  coHdetiftn  dirtriat, likiiMgao.  TheiifiMMt 
poiiof entry isQiaad H*¥en. Mich*  The^MMMt lighfr-hoiiafri»«t Uttle PointBftUe ; 
m  light  is  sbowniieMr  head  of  acmth  pier. 


Original  estimated  cost  of  work,  1866,  amended  1873 ^..;  M|li8jW>. 

Whole  amount  appropriated  from  1866  to  1888^  inclosiTe.  ...m. 217,890.00 

Whole  amount  expended 212. 606. 8S 

Mc$^  iUdemmU* 

Jidyl,  1887,  amount  available • 98,098.96 

Jtdj  1, 1888,  amount  einpended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 2,613.48 

July  1,1888,  balance  available....^ 5,214.78 

Amountappropriatedby  act  of  August  11, 1888 8,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 t    13,214,78 

Amount  (estinialad)  FBaoiied isr  ocMnpMioa  of esisling  vn^eet 37, 000. 00 

Amount thatcanbe profitably expendedinfiscalyearendmgJuDe30,1890  37, 000. 00 
finboiitted  in  complianoe  with  lequiiements  of  seotiona  2  of  xiver  and 
.    harbor  acts  of  1866  and  1867. 


OOBfMBRCIAL    STATISTICS,  PENTWATBB    HARBOR,  MIOHIQAK,  'TROM    JUIT  1,    1887,  TO 

JUHB  30,  1888. 

Vessela  entered  and  cleared • • 900 

Tonnage  ••• SO,' 


J§fH6969  SUvBTiM  #fl0  -MipSfWl. 


Smtered: 

Merohaadifle tons.. 

Okwed: 

Lumber feet,B.M.. 

-Shingles aamber.. 

SUIm  and  wood ooids— 


Qnaatttloo. 


»,000 

27,000,000 

28,000^000 

1,000 


denred— GoBtinnod. 
Poite 


...Bnmber. 

•  ••••  •  ••o.«  • 

.....oords. 


BMk. 

xtwhiboo.. ..«.«■..■ 
Fmnitrenndjaerohiaill—  .do 


% 
1, 


II  7. 

IMPBOVfiMENT  OF  WfiOTJB  BIVER  HABBOB,  IfiOSIGAH. 

(fbjeoL — ^To  secare  a  navigable  channel  from  Lake  Miohigaa  into 
White  Lake,  Michigan. 

Prcjeet-^Adopt^  in  1866,  to  dredge  a  channel  200  feet  wide  and  12 
feet  deep  between  the  two  lakes,  and  protect  it  by  parallel  pieraMid  re- 
vetments. 

Desoriptiot^  and  preteiU  caiuUtiom  of  the  tM>rft9.<^l?he  north  piercoBMSte 
of  45  feet  of  pile-pier,  40  feet  wide,  ingood  oonditioa;  411  fMtiMle-pier, 
20  to  25  feet  wide,  at  present  nndergoing  repairs^  600  £aet  of  pUe-pier, 
14  to  18  feet  wide,  240  feet  of  which  is  being  repaired  ^  the  lemain^ter  is 
in  poor  condition.  The  revetment  in  extension  of  this  pier  is  459  leet 
long,  pile- work,  12  to  14  feet  wide,  and  in  good  oondilion. 

On  the  sonth  side  the  pier  is  composed  as  iollows :  Ftfly  feet  ocib- 
work,  30  feet  wide,  in  good  condition,  except  that  theonter  end  haeiset- 
tled  somewhat ;  51  feet  of  crib-work,  originally  24  leet^widei  bat  ex- 
tended  to  30  feet  by  pile-work|  in  good  condition^  255  ftet  erib^vocki 
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24  feet  wide,  in  fair  condition ;  367  feet  pile-pier,  19  to  24  feet  wide,  in 
Mr  condition ;  and  717  feet  pile-work,  12  to  14  feet  wide,  340  feet  of 
whidi  is  in  good  oonditiony  ha¥ing  becoi  repwed  in  1886^86 ;  tiie  rest 
is  in  poor  condition* 

The  levetmeiit  on  the  sooth  side  is  414  feet  long,  pile»work^  12  to  14 
feet  wide,  and  in  good  condition. 

QptfrotfofMi^^D^rtng  the  previoas  isort  year  contracts  were  »warded 
for  fnmiahiog  materi^  for  rebniiding  the  snperstmctnre  o^ar  a  portiOH 
of  Hie  north  pier,  695  feet  long.  The  work  was  to  be  done  by  hired  la- 
bor, and  waecommeBced  April  23, 1888;  At  the  clos^  of  the  fiscid  year 
the  old  sapevstmctoBe  had  been  remoftedfiH^  a  distance  of  300  ilM;,  the 
paes:saw6it  off  at  «5  foot  above  aero  of  gauge,  and4wo  coarsen  of  snper- 
stmctore  completod  ftur  a  distance  of  about  250  feet  The  filling  in  this 
portion  luid  also  been  overhaaled^iMidsomenewedgingsand  stone  pnt  in. 

The  available  depth  of  water  at  the  opening  of  the 'season  of  navi- 
gation was  only  9"  feet,  Jtnd  the  United  <  States  dredge  Argnfrar  was 
theiefore  fitted  ont  at  OrandHaven  and  sent  to  this  harbor.  Dredging 
commenced  Ifagr  l^y  1888^  and  teitninated  May  26, 188S:  Two  t)ontign- 
oos  eals^  eaA  24  feet  wide,  were  made,  extending  from  the  12- foot  con- 
tonr  inside  to  the  12-foot  contour  on  theontsidel  In  all,  4,190  cubic 
yards  of  sand  were  removed. 

Fieimd  dqikij/  i9ater. — ^The  present  available  depth  of  water  is  12 
feetL 

A  portion  ^f  the  north  pier,  316  feet  in  length,  and  of  the  south  pier, 
377' feet  in  length,  needs  new  superstructure. 

To  db»  this  and  to  extend  the^piers  #50,000' can  be  profitably  expended 
dnring  the  fiscal  year  ending  June  30, 1600^  and  it  is  respectfhlly  rec- 
ommended that  this  amount  be  appropriated. 

This  work  is  located  in  the  Michigan  ooUeotion  diitiiot,  Michigan,  and  is  sitnaled 
at  the  WlntO'BiTer  Light.    The  nearest  port  of  entry  is  Grand  Hayen,  Mich. 


^ 


Originalestioiated^catofwdik,  1888,  amended  1873 $228,445.56 

Whole anennt appropriated ficwB  1868 to  1888,  inolnstTe 247,500.00 

Whole  amount  expended 244,974.94 

JfofMgf  itaUmmt. 

July  1, 1887,  amount  aTSilable .'. $10,275.04 

Joly  1, 1888,  amonatezpended  during  fiscal  year,  exolnsive  of 

ItabUitiee ootstandbig  Joly  1,  1887 95,245.95 

July  1, 1888,  otttstanding  liabilities 1,465.71 

July  1 ,  1888,  amount  covered  by  existing  c<»traot8 988.  *32 

$7,699.98 

Joly  1, 1888,  halaneaaTaUable 2,575.06 

AmouitaypropriatedbyaetorAogiielll,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 12,575.06 

(Amount  (estimated)  required  for  completion  of  existing  project 74, 225. 00 
Anio«iitthaicanbeprotttablyexpendjedinfisealyearendingJnne30,1890    90,000.00 
Sabmittedineompliaace'Withreqiiiremeiitsof  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


CammeroM  HaUiiki  Wkiie  Biver  HMrbor,  Miekigam,  fnm  Wg  1, 1887,  to  June  30, 1888. 

Vesssls«aiered  and^^eaied' 1,742 

v.^ 184,847 


/ 
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118. 

IMPROVEMENT  OF  MUSKEGON  HARBOR,  MICHIGAN. 

Object. — To  secare  a  navigable  channel  from  Lake  Michigan  to  Mas- 
kegon  Lake,  which  is  the  harbor  of  Moskegon. 

Project — The  original  project  adopted  in  1866,  was  to  secare  a  chan- 
nel of  entrance  of  navigable  width  and  to  extend  the  piers  beyond  the 
bar  to  17  feet  soundings,  modified  in  1880  to  increase  the  width  of  en- 
trance from  aboat  190  to  300  feet  by  a  detached  north  pier. 

Description  and  present  condition  of  works. — ^The  oater  detached  sec- 
tion of  the  north  pier  is  451  feet  long,  consisting  of  crib-work  30  feet 
wide,  bailt  in  1882-1888,  and  is  in  good  condition.  The  inner  old 
north  pier  consists  of  638  feet  of  crib-work,  50  feet  being  ^0  feet  wide, 
built  in  1880  J  70  feet,  32  feet  wide,  bailt  in  1871-1872 ;  518  feet,  20  feet 
wide,  built  in  1868-1870.  This  crib-work  is  all  in  fair  condition.  The 
extension  of  the  north  pier  towards  Muskegon  Lake  is  by  a  pile  revet- 
ment  392  feet  long,  252  feet  being  20  feet  wide  and  140  feet  being  14 
feet  wide,  built  in  1874-1875.  This  revetment  is  in  bad  condition  and 
requires  renewal  above  the  water-line. 

The  south  pier  consists  of  550  feet  of  crib- work,  302  feet  being  30  feet 
wide^built  in  1875-1878,  in  fair  condition,  except  pier-head,  which  has 
been  damaged  by  collisions ;  33  feet  crib- work,  32  feet  wide,  built  in 
1869,  in  fair  condition ;  and  215  feet  crib-work,  20  feet  wide,  bailt  in 
1868,  in  fair  condition.  The  extension  of  the  south  pier  eastward  is  by 
pile- work  380  feet  long  and  20  feet  wide,  built  in  1872-1874.  This  work 
is  in  a  badly-decayed  condition,  and  needs  renewal  above  the  water- 
line. 

Depth  of  water. — The  least  depth  of  water  between  the  piers  is  15 
feet.  Owing  to  a  shoal  spot  in  advance  of  the  piers,  the  available  depth 
is  reduced  to  14  feet 

Operations. — By  hired  labor. — The  repairs  to  the  end  of  the  old  north 
pier,  commenced  in  previous  fiscal  year,  were  completed  by  filiing  the 
work  with  stone  and  decking  it  over.  Some  stone  filling  was  also  placed 
in  the  old  work  of  the  north  detached  pier. 

By  contract — In  the  previous  fiscal  year  a  contract  had  been  entered 
into  with  Messrs.  Schwarz  &  Berner,  for  placing  two  cribs  50  by  30 
feet  on  pile  foundation  in  extension  of  north  detached  pier.  Crib  No. 
1  was  sunk  August  7, 1887,  and  Crib  No.  2  was  sunk  on  August  20, 1887. 
Owing  to  very  severe  weather,  the  contractors  were  unable  to  complete 
the  work  of  placing  the  superstructure  before  the  close  of  the  season, 
and  their  contract  was  extended  nntil  June  15,  1888.  During  a  severe 
storm  October  2, 1887,  the  outer  of  the  two  new  cribs  was  displaced 
from  its  foundation,  its  outer  end  moving  about  5  feet  to  the  north,  and 
at  the  same  time  settling  about  6  feet,  the  inn6r  end  remaining  closely 
at  its  original  elevation.  The  superstructure  which  had  been  made  con- 
tinuous over  the  two  new  cribs  broke  at  their  junction.  The  contractors 
did  everything  in  their  power  to  repair  the  damage  and  complete  the 
contract  before  winter,  but  failed  to  do  so  on  account  of  continued 
stormy  weather.  Early  in  the  spring  of  the  present  year  the  contract- 
ors resumed  work.  Thecrib  which  had  been  displaced  was  leveled  npand 
the  superstructure  placed.  The  intervals  between  the  two  new  cribs 
was  closed  and  filled  with  brush  and  stone  and  the  contract  completed 
May  31. 

Extensive  repairs  are  needed  on  the  superstructures  of  the  pile  revet- 
ments on  both  sides  of  the  channel^  and  some  of  the  crib  intervals  on 
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north  side  need  refilling.  To  enable  these  repairs  to  be  made  and  also 
to  extend  the  south  pier  in  acoordance  with  the  existing  project  it  is 
respectfnlly  recommended  that  $100,000  be  appropriated  for  the  fiscal 

year  ending  Jane  30, 1890. 

* 

This  work  is  looated  in  the  Miohigan  oolleotlon  district,  Michigan,  and  is  situated 
at  the  Maskegon  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  1866,  amended  in  1879 (168, 901. 75 

Whole  amount  appropriated  from  1866  to  1888,  inclnsiye 234,000.00 

Whole  amount  expended 232,685.82 

Money  sioitement. 

July  1, 1887,  amount  available $14,572.80 

July  1. 1888,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887. $13,194.53 

July  1, 1888,  outstanding  liabilities 14.09 

13,208.62 

July  1, 1888,  balance  available * 1,364.18 

Amount  appropriated  by  act  of  August  11, 1888 45,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1 889 46, 364. 18 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 125. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    56, 125. 00 
Submitted  in  compliance  with  requirementsof  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Cammeroial  eiatUtioa,  Muskegon  Harbor,  Michigan,  from  July  1,  1887,  to  June  30,  1888. 

Vessels  entered  and  cleared 6,272 

Tonnage ^ 1,176,148 


1 1  9. 

IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MiOHiaAN. 

OJjject. — ^To  secnre  a  channel  navigable  in  any  weather  from  Lake 
Michigan  into  Grand  Haven  Harbor,  which  is  a  port  of  Grand  Biver. 

Project — The  project  in  force  at  present  was  adopted  in  1866,  and 
provides  for  securing  a  channel  of  navigable  width  (400  feet)  with  an 
available  depth  of  18  feet. 

Description  and  present  condition  of  the  worJcs.-^ThQ  north  pier  has  a 
total  length  of  1,360.6  feet,  composed  as  follows :  Seven  hundred  and 
fifty-eight  and  six-tenths  feet  of  crib-work,  of  which  150.6  feet  were  com- 
pleted the  present  fiscal  year  and  the  remainder  between  1875-1879 ; 
602  feet  of  pile  work,  20-22  feet  wide,  built  1875.  This  work  is  all  in 
fair  condition,  with  the  exception  of  the  stone  filling  in  the  outer  crib, 
which  has  settled  considerably.  The  revetment  in  continuation  of  the 
north  pier  is  1,526  feet  long,  pile-work  14  feet  wide,  built  in  1874,  and 
is  in  good  condition. 

The  south  pier  is  2,487.2  feet  long,  653.2  feet  being  crib- work  30  feet 
wide,  built  in  1882-1886,  in  good  condition,  except  the  stone  filling  in  the 
outer  crib,  which  has  settled  several  feet  j  102  feet  crib- work  24  feet  wide, 


1912   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

built  in  1869,  and  294  feet  crib- work  20  feet  wide,  built  in  1868-1870. 
These  last  two  sections  were  widened  to  30  feet  by  a  double  row  of  close 
piling  for  new  lake  face  and  new  superstructure  of  that  width,  in  good 
condition ;  1^438  feet  of  pile- work  16  to  30  feet  wide,  in  poor  conditioB, 
built  in  1866-1871. 

The  south  revetment,  in  continuation  of  the  above,  is  2,834  feet  long 
of  pile- work  14  feet  wide,  built  in  1873-1882,  in  fair  condition. 

Depth  of  water. — The  available  depth  of  water  between  the  piers  is  18 
feet.  In  the  prolongation  of  the  north  pier  is  a  bar  over  which  there  is 
a  least  depth  Of  15  feet,  but  the  bar  fortunately  does  not  block  the  en- 
trance. 

Operations — by  contract. — A  contract  was  made  in  the  previous  fiscal 
year  with  Messrs.  Schwarz  &  Bemer  for  placing  three  cribs  50  by  30 
feet  in  extension  of  north  pier  and  one  of  the  same  dimensions  in  ex- 
tension of  south  pier.  The  contract  was  completed  October  7, 1887, 
and  resulted  in  the  addition  of  52.2  feet  to  the  south  pier  and  150.6  feet 
to  the  north  pier. 

By  hired  labor. — The  old  end  crib  of  the  south  pier,  which  had  settled 
irregularly,  was  levelQ^  up  and  the  superstructure  rebuilt.  The  deck- 
ing of  the  south  pier  between  Stations  1  and  7  was  repaired  and  the 
open  interval  at  Station  4  was  closed  and  filled. 

Some  minor  repairs  were  made  to  the  superstructure  of  pile-work  be- 
tween Stations  12  and  22. 

With  the  balance  available  it  is  proposed  to  continue  the  work  of  pier 
extension  and  to  make  such  minor  repairs  as  may  be  necessary. 

The  permanent  completion  of  this  harbor  depends  upon  the  extension 
of  the  present  piers,  so  as  to  secure  a  sufficient  depth  of  water  at  the 
entrance  to  permit  vessels  to  enter  in  any  weather,  and  I  would  respect- 
fully recommend  the  appropriation  of  $150,000  for  this  purpose,  for  the 
fiscal  year  ending  June  30, 1890. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  sitnated 
at  the  Grand  Haven  Lights.  ^ 

Grand  Haven  is  a  port  of  entry.  ^ 

Original  estimatedcostof  work,  1866 $352,770.47 

Whole  amonnt  appropriated  from  1852  to  1888, inolnsive 524,366.15 

Whole  amount  expended 513,458.96 

Money  statement 

July  I,  1887,  amount  available :...  $37,931.22 

July  1,  1888,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1,  1887 $26,901.05 

July  1,  18d8,  outstanding  liabilities 123.00 

27,024.05 


July  1,  1888,  balance  available 10,907.17 

Amount  ai)propriated  by  act  of  August  11, 1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 35,907.17 

f  Amonnt  (estimated)  required  for  completion  of  existing  project 155,000.00 

J  Amount  thatcau  be  profitably  expended  in  fiscal  vear  ending  Jane  30, 1890  150, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18ti6  and  1867. 
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COMMEKCIAL  STATISTICS,  GRAND  HAVEN  HARBOR,  MICHIGAN,  FROM  JULY  1,  1887,  TO 

JUNB  30,  1888. 


Vawli  entered  and  cleared 
T<mBage....ir 


ArUeleB  entered  and  cleared. 


1,888 
1, 038^829 


Artielea. 


MerehandiM tona.. 

Floor barrels.. 

Pork do.... 

Oilcake taokt.. 

Feed do — 

Pig-iron tone.. 

Iron  ofe  ...............  ....do...< 

BolUon bare.. 

Letters paokafna.. 

Ba^s buea.. 

Wool sacks.. 

Peaa baiiels., 

Tobacco cases.. 

Lumber feetB.  M.. 

Coal ...tooa.. 

Beer kegs.. 


Qnantitiea. 


808.908 

vn,808 

17,748 

20.977 

138.822 

1,088 

8^928 

13,439 

18^927 

8,606 

2,808 

10,886 

3,859 

000,900 

a;  200 

871 


Articles. 


Satered— oontinned : 

Stone cords. 

Sundries packagea. 

Cleared: 

Lauber liBetB.  M. 

Shingles uomber. 

Slabs cords. 

Lath namber. 

Bailroadtiea do.. 

Bark cords 

Plaster bacxels 

Apples do.. 

Fruit.... packages. 

Coal tons 

Stone cords 

HerohaDdiae tons 

Pig-iroD do.. 


? 


loaatitles. 


2,617 
91,766 

74,013,000 

1^441,600 

6,031 

800,908 

1,000,000 

600 

2,840 

12,116 

108,267 

SO 

214 

28,487 

fl|,008 
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IMPROVEMENT  OF  BLACK  LAKE  HARBOR,  MICHIOAN. 

Object, — ^To  secure  a  nayigaUeehannel  from  Lake  Michigan  into  Black 
Lake,  Michigan. 

Project. — ^The  present  project  was  adopted  in  1866,  and  modified  in 
1873,  and  provides  for  a  channel  of  navigable  width  and  not  less  than 
12  feet  deep. 

DescHptum  and  present  condition  of  works. — (I)  North  pier  713  feet 
long,  as  follows:  Two  hnndred  and  fifty-three  feet  crib- work,  24  feet 
wide,  built  in  1876-^80,  in  good  condition^  32  feet  crib-work,  32  feet 
wide,  built  in  1871,  with  superstructure  24  feet  wide,  built  in  1885,  in 
good  condition;  269  feet  crib-work,  20  feet  wide,  built  1868-^69,  end 
crib  resuperstruetured  in  1884,  iu  good  condition ;  123  feet  crib- work 
of  irregular  width,  built  previous  to  1866,  resuperstruetured  in  1884, 
in  good  condition ;  and  46  feet  of  crib- work,  20  feet  wide,  built  in  1868, 
resuperstruetured  in  1884,  in  good  condition.  The  north  revetment,  in 
continuation  of  the  above,  is  1,137  feet  long,  of  pile- work,  549  feet  being 
14  feet  wide,  built  in  1870,  and  588  feet  16  feet  wide,  built  in  1870-73 ; 
34  feet  of  this  revetment  was  rebuilt  above  the  water-line  in  1884 ;  the 
remainder  is  in  very  bad  shape.  (2)  South  pier,  691  feet  crib- work,  252 
feet  being  24  feet  wide,  built  1875-^80,  end  crib  resuperstruetured  iu 
1885-^86,  in  good  condition ;  298  feet  20  feet  wide,  built  1868-'70,  re- 
superstructurod  in  1885;  77  feet  of  irregular  width,  resuperstruetured 
in  1885,  in  good  condition ;  64  feet  20  feet  wide,  built  in  1868,  resuper- 
struetured in  1885,  in  good  condition ;  and  150  feet  pile -pier,  14  feet 
wide,  built  in  1870  and  resuperstruetui^  in  1885. 

The  revetment  in  continuation  of  south  pier  is  707  feet  long,  of  pile- 
work  14  feet  wide,  built  in  387W74.  in  bad  condition,  except  101  feet, 
which  was  resuperstruetured  in  1886. 

The  old  wing,  323  feet  long,  is  not  regarded  as  of  sufficient  importance 
to  the  improvement  to  warrant  any  work  of  repair  being  done  to  it. 

Present  depth — ^The  present  available  depth  is  not  more  than  7  feet 
between  the  piansk 
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Operations  during  the  fiscal  ^ear.— Estimates  and  plans  have  been 
prepared  for  rebuilding  superstructure  on  north  pile  revetment  for  a 
length  of  515  feet.  Contracts  for  furnishing  the  material  were  made  in 
the  previous  fiscal  year.    The  work  is  to  be  done  by  hired  labor. 

On  June  30  the  timber  and  iron  had  been  delivered  and  the  work  of 
resuperstructuring  commenced. 

No  further  pier  extension  is  called  for  at  this  harbor,  but  repairs  on 
the  existing  revetments  are  urgently  demanded.  The  extent  of  the 
repairs  at  present  called  for  is  as  follows :  On  north  side  of  the  channel 
588  feet  of  pile  revetment,  and  on  the  south  side  of  channel  605  feet 
need  new  sui>erstructure. 

The  south  pile  revetment  should  be  extended  into  Black  Lake  150 
feet  to  close  gap  between  the  present  end  of  the  revetment  and  the  old 
wing,  as  the  waters  of  the  lake  are  washing  out  the  shore-line  at  this 
point.  The  present  depth  of  water  is  insufficient  for  the  needs  of  com- 
merce, and  the  channel  should  be  dredged  to  a  depth  of  10  feet. 

In  the  last  Annual  Report  it  was  estimated  that  $15,000  would  be  re- 
^quired  to  complete  the  work  of  repairing  the  pile  revetments,  and  it  is 
•estimated  that  this  amount  will  be  sufficient  to  le^ve  a  small  sum  avail- 
able for  closing  the  gap  between  the  end  of  the  present  south  revet- 
ment  and  the  old  wing  and  also  to  dredge  a  channel  of  10  feet  between 
the  piers,  as  the  amount  of  material  to  l^  removed  is  small.  It  is  there- 
fore recommended  that  $15,000  be  appropriated  for  the  fiscal  year  end- 
ing June  30, 1890. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  at  HoUaud 
Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866 $106,238.04 

Whole  amonnt  appropriated  from  1852  to  1888 259,615.31 

Whole  amount  expended 257,091.50 

Money  statement 

July  1,  1887,  amount  available -.. |6,78L05 

July  1.  1888,  amount  expended  during  fiscal  year,  exolusiye  of 

liabilities  outstanding  July  1, 1887 $2,732.20 

July  1, 1888,  ontstanding  liabilities 160.29 

July  1,  1888,  amount  covered  by  existing  contracts 1, 344. 75 

■  4,237.24 

Julyl,  1888,  balance  available 2,523.81 

Amonnt  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 .• 7, 523. 61 

f  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

J  Amount  thatcan  be  prolitably  expended  in  fiscal  year  ending  Jane  30, 1890    10,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  18(3(3  and  1867. 


II   XI. 

IMPROVEMENT  OF  SAUGATUCK  HARBOR,  MICHIGAN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  to  th© 
harbor  of  Kalamazoo  Elver,  Michigan. 

Project — The  present  project  is  to  merely  maintain  existing  wori^ 
and  to  keep  a  channel  of  entrance  10  feet  deep  by  dredging.  - 

Description  and  present  condition  of  works. — ^The  north  pier  consists  ol 
375  feet  of  pile-work,  14  to  18  feet  wide,  built  in  1876,  in  poor  condition' 
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The  north  revetment  in  continnation  of  pier  is  339^  feet  long,  of  pile* 
work  14  feet  wide,  bnilt  in  1875-^76.  Aronnd  the  bend  and  on  the  same 
Hide  of  the  river  is  a  pile  revetment  1,193  feet  long  and  14  feet  wide. 
The  interval  between  the  two  revetments  is  1,750  feet  All  the  revet- 
ment is  in  poor  condition. 

The  sonth  pier  is  286  feet  long,  of  pile-work  20  feet  wide,  bnilt  in  1874, 
and  in  poor  condition.  The  revetment  on  this  side  consists  of  3,577  feet 
of  pile- work,  of  which  834  feet  is  24  feet  wide  and  the  rest  14  feet  wide. 
With  the  exception  of  1,334  feet  at  the  inner  end,  this  revetment  is  in 
a  dilapidated  condition. 

With  the  exception  of  the  portion  of  the  south  revetment  above  al- 
luded to  all  the  works  require  renewal  above  the  water-line. 

Depth  of  water. — From  soundings  made  in  June,  1888,  an  available 
depth  of  8.5  feet  is  shown. 

Operations. — During  the  fiscal  year  the  work  of  rebuilding  the  super* 
structure  of  a  portion  of  the  south  revetment  at  the  inner  end  was 
commenced  August  7, 1887,  and  completed  June  16,  1888.  The  work 
was  done  by  hired  labor,  the  material  being  furnished  under  contracts 
made  in  the  previous  fiscal  year.  A  total  length  of  1,334  feet  of  t^e 
inner  portion  of  the  south  revetment  was  resuperstructured  with  four 
courses  of  12  feet  by  12  feet  timbers,  and  two  tiers  of  cross-ties,  8  feet 
between  centers.  New  piles  were  driven  by  the  United  States  pile-driver 
in  the  gaps  of  the  old  work,  and  the  filling  brought  up  by  the  addition 
of  brush  and  stone  ballast. 

The  condition  of  the  timber- work  above  the  water-line  is  such  as  to 
require  attention  at  an  early  date,  and  it  is  respectfully  recommended 
that  $5,000  be  appropriated  for  the  fiscal  year  ending  June  30,  1890,  to 
be  used  in  making  repairs.. 

This  work  is  located  in  the  Michigan  ooUeotion  district,  Michigan,  and  is  sitnated 
at  the  Kalamazoo  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866,  modified  1869 $86,398.56 

Whole  amonnt  appropriated  from  1868  to  1888,  inolnsive 135, 439. 00 

liHiole  amount  expended 134,455.63 

Money  statement. 

Tuly  1,  1887,  amoant  available $10,648.52 

'aly  1,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 t&,  651.54 

uly  1,  1888,  outstanding  liabilities 13.61 

9, 665. 15 

uly  1,  1688,  balance  available !...  983.37 

Lnionnt  appropriated  by  act  of  August  11,  1888 5,000.00 

imount  available  for  fiscal  year  ending  June  30,  1889 : 5, 983. 37 

I 

Amountthat  can  be  profitabljr  expended  in  fiscal  year  ending  June  30, 1890      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'      harbor  acts  of  1866  and  1867. 
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Statement  of  ike  amotmt  ofoomwurcefram  Juljflt  1887,  to  June  30, 1888. 


ATtldM. 


ClMied: 

LanlMr ieei^BiU.. 

LathTTTT. do.... 

PeftebM^ lMMilif>to. . 

BeniAi oratet.. 

ApplM bairris.. 

Potatoes Mcka.. 

Floor barrels.. 

FSah tooa^. 


Qn—l^^n^ 


100.000 

700,000 

1,000 

is,o«r 

1,755 
400 

lai 


Cleared— Contliiiied. 

ChickflDs:. ooopa. 

Dried  fhiit ..boxes. 

Heealiaiidlaa..* Umn. 

Sntwed: 

Qeneral  flMrebandlse do.. 

Drain  tile.. ..p..... ........do.. 

Coal do.. 


4» 

N 
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IMPROVfiMENT  OF  SOUTH  HAYEtf  HARBOR,  MICHIGAN. 


Object.'-  Td  secure  a  miTigable  chann^  firom  Lake  Miehigan  into  Sontii 
Blaek  Biveiv  MidhigaR,  whieh  is  the  liarboF  of  Soath  Hairaii. 

jPro;00^.^— The  present  prqjeet,  adopted  in  1866^  and  modified  in  l^t 
was  to  obtain  a  channel  of  navigable  width  and  not  less  than  14  feet 
deep. 

Description  and  present  condition  of  worksi — The  north  pier  eonsisti 
of  606  fidet  crib  work,  255  feet  being  32  feet  wide^  bailt  in  1872^74;  30 
feet  30  feet  wide^  bnilt  in  1877^  and  821  fbet  20  feet  wide,  bnilt  in 
l868-'69^  all  in  fiur  condition.  The  north  revetment*  in  oontinoation 
of  the  pier  is  986  feet  long,  524  feet  being  pile-worilc  14  feet  wide^  Irailt 
in  1876,  and  462  feet  playoikTbeam^  bnilt  in  1879,  in  serviceable  condi- 
tion. 

The  soath  pier  consists  of  555  feet  crib-work,  63  feet  being  30  feet 
wide,  completed  in  present  fiscal  year-;  150  feet  being  32  fSo^  wide, 
built  in  1871-'74,  and  352  feet  20  feet  wide,  bnilt  in  1868,  in  fieur  condi- 
tion. The  south  pier  is  extended  eastwards  by  a  revetment  998  feet, 
143  feet  being  pile- work  14  feet  wide,  builtJn  1878,  and  855  feet  plank- 
beam,  built  in  1878-^82,  in  serviceable* condition. 

OperiUions :  By  contract. — ^The  work  of  placing  one  crib  50  by  30  fee£^ 
on  pile  foundation  in  prolongation  of^south.  pier,  commeaoed in  pievioufl^ 
fiscal  year,  was  completed  July  22, 1887.  The  contoraotors  were  BL  B.  - 
Herr  &  Oc,  of  Ohicago.  The  new  crib  is  twenty^two  courses  high,  the^ 
top  of  superstructure  being  7.3  feet  above  zero  of  gauge.  The  south  -^ 
pier  was  extended  53  feet  by  this  addition. 

By  hired  labor. — In  the  spring  of  1888^  there  was  a  d^th  of  onfy  9  ' 
feet  in  the  channel  for  a  distance  of  300  feet,  and  even  less  at  other  ' 
points  above. 

With  the  consent  of  the  authorities  of  Michigan  Oity,  Ind.,  the  Michi-  - 
gau  City  dredge  was  sent  to  this  point  to  deepen  the  channel  as  far  as 
available  funds  would  permit  v  The  dredge,  after  having  been  fitted  out 
at  Michigan  City,  commenced  dredging  May  9, 188&  OaMay  12  the 
available  funds  had  been  exhausted,  resulting  in  the  removsd  of  1,750 
cubic  yards  of  mixed  material  from  a  cut  13  feet  deep,  28  feet  wide,  and 
345  feet  long. 

Present  d^tk  of  water. — ^The  present  available  depth  of  water  in  the 
channel  is  10  feet. 

There  still  remains  a  considerable  amount  of  dredging  to  be  done 
near  the  outer  ends  of  the  piers,  and  some  of  the  filling  in  the  piers  and 


-■y-*.. 
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Teyetmento  needs  overhaoliag.  To  obtaiii  a  more  pennaiient  deep- 
water  ^lumel  it  will  be  neoessary  to  extend  tbe  piers  fdvther  oat,  and 
it  to  respeotf  ally  leeomnended  that  $40,009  be  appropriated  to  be  ap- 
pKed  for  >the  porposes  mentioiied. 

This  work  is  located  in  the  Michigan  oolleotioii  district,  Michigan,  -and  Is  situited 
at  ihe^Soath  EEavea  Light.    The  nearest  port  of  entey-is  Qfmnd  HaTen,  Mieh. 

Original  estimated  cost  of  work,  1886 fl28,^88.47 

Whole  amount  appropriated  from  1866  to  1888,  indnslTe 182,000.00 

Whole  amonnt  emended.. .'.......»• — 161,980.05 

Jnlyl,  1887,  amonnt  available 19,781.94 

Joly  1,  1888,  amoimt'eKpended  dnring  Hioal  feari  axslnsife  of 

liabUilies  oatstaading  July  1, 1867 4    t&>683.07 

Jnlyl,  1888,  ontstandinig  liabilities 126.92 

9, 761. 99 

Joly  1,  1888,  balance  ataUable 19.95 

▲naoBit  appcopciated  by  aet  of  Angost  11,1888 10,<NM).00 

Amount  available  for  fiscal  year  ending  Jane  90, 1889 19,019.95 

(Amount  (estimated)  Teqnired  for  completion  of  existing  project 07, 500. 00 
AmonnttAatcanbemofltablyeaqModsdittfiscalyearedang Jnne30,1890    40, 000. 00 
Oabmitted  in  compuanoe  with  leqnlrements  of  seotfons  3  of  liver  and 
harbor  acts  of  1866  and  1867. 


OnasMroMsfOllffliet,  SonUk  Smvm  flarftsr,  MMfom,  frtm-JMlg  1, 1887,  Is  Jaas  30, 1888. 


Tssssis  entered  and  elsaied 420 

XsniMge 29,134 


I  1  13. 
IHPBOYIBMEirr  OF  SAINT  JOSEPH  HARBOR,  MICHIQAN. 

Object. — ^To  seeare  a  navigabto  ehannel  ftoipi  Lake  Miohigaa  to  the 
hartior  of  Saint  Joseph^  Mich, 

Prt>f00t— The  present  project  was  adopted  in  1800  and  modified  in 
1874,  and  is  to  seeare  a  channel  of  entrance  of  navigable  width  and 
not  less  than  16  feet  deep. 

Deecription  and  present  eandition  of  works. — ^The  north  pier  from  the 
outer  end  of  the  angle  is  466.7  feet  long,  100  feet  being  crib-work,  30 
feet  wide,  bailt  in  1880-^81,  and  the  remainder,  crib^work,  24  feet  Wide, 
built  in  1875-78,  all  in  good  condition. 

From  the  angle  inshore  there  is  a  section  of  crib- work  24  feet  wide, 
^wphicb,  for  242  feet,  is  in  fair  condition.  The  next  section  of  131  feet 
Bhoold  be  rebailt.  The  prolongation  of  the  pier  eastward  is  l^  pile  re- 
vetment, 696  feet  long  and  14  to  16  feet  wide.  The  inner  66  feet  is  a 
total  wreck,  having  been  destroyed  in  the  winter  of  1886-^7. 

The  soath  pier  consists  of  213  feet  of  old  crib- work,  24  feet  wide  at 
the  eastern  end,  and  606  feet  of  pile- work,  14  feet  wide.  The  enter  325 
feet  of  the  soath  pier  is  in  a  bad  state  and  needs  early  attention. 

The  north  bank  of  the  Benton  Harbor  Oanal  was  revetted  by  the 
Obusliinatiy  Wabash  and  Michigan  Bailway  Ctompany  in  1882. 
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By  the  terms  of  the  original  agreemeDt  the  company  was  to  revet  the 
entire  north  bank  in  consideration  of  the  United  States  widening  the 
canal  beyond  what  was  called  for  by  the  original  project.  The  United 
States  constrncted,  in  1S81  and  previous  years,  1,585  feet  of  plank-beam 
revetment  on  the  north  bank  of  the  canal,  joining  at  its  western  end  the 
wing-dam,  720  feet  long,  built  in  1874-'79.  The  wing-dam  is  in  £ELir 
condition,  bat  the  plank  beam  can  hardly  be  called  serviceable  at  pres- 
ent. 

D&pth  of  water. — Across  the  bar  and  betw^n  the  piers  there  is  a 
depth  of  16  feet.  In  the  short  stretch  from  the  railway  bridge  to  the  be- 
ginning of  the  piers  there  is  a  depth  of  12  feet  and  in  the  canal  13  feet 

Operations.^'By  hired  labor.  The  filling  of  the  new  pile  revetment 
on  the  north  side  having  settled  was  overhauled,  additional  brush  being 
added  to  bring  it  up  to  the  cross-ties,  and  the  stone  ballast  replaced. 
On  the  south  sid^  the  old  work  at  the  inner  end  for  a  length  of  476  feet 
had  its  superstructure  and  filling  renewed.  This  work  was  commenc^ 
early  in  July,  1887,  and  continued  until  the  close  of  the  season.  It  is 
contemplated  to  renew  the  superstructure  of  the  remainder  of  the  pier 
as  soon  as  funds  become  available. 

Early  in  the  present  spring  it  was  found  that  there  was  not  a  suffi- 
cient depth  of  water  in  the  Benton  Harbor  Ganal  for  the  needs  of  com- 
merce ;  in  fact,  one  steamer  was  reported  as  having  grounded.  After 
the  completion  of  its  work  at  South  Haven  the  Michigan  City  dredge 
was  sent  to  this  place  to  deepen  the  canal  and  winding  basin.  The 
dredge  arrived  on  May  27,  and  aftet  spending  two  days  on  some  neces- 
sary repairs  to  machinery  commenced  work  on  May  30  in  the  basin. 

The  winding  basin  at  the  head  of  the  canal  was  dredged  out  to  a 
depth  of  13  feet,  and  a  cut  28  feet  wide  and  13  feet  deep  was  commenced 
in  the  center  of  the  canal.  This  latter  cut  was  completed  for  a  distance 
of  905  feet  from  lower  end  of  basin.  Two  adjunct  cuts,  each  28  feet 
wide,  14  feet  deep,  and  380  feet  long,  were  made  across  the  bar  at  foot 
of  canal  in  Saint  Joseph  Eiver. 

The  total  quantity  removed  up  to  end  of  fiscal  year  was  14,850  cubic 
yards  of  mixed  material. 

To  carry  out  the  present  plan  of  improvement  for  the  harbor  proper 
of  Saint  Joseph  below  the  railway  bridge,  it  is  estimated  that  $41,015 
will  be  required,  and  I  would  respectfully  recommend  that  this  amoant 
be  appropriated  for  the  fiscal  year  ending  June  30, 1890. 

This  work  is  located  la  the  Michigan  collection  district,  Michigan,  and  is  sitait^d 
at  the  Saint  Joseph  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mioh. 

Original  estimated  cost  of  work  as  now  being  carried  on $128,288.4*' 

Whole  amount  appropriated  since  adoption  of  present  project,  from  1836  . 

to  1888,  inclusive 342,613. ^v 

Transferred  to  Grand  Haven  (Report  1870,  page  44) ^-SL 

Whole  amount  expended 341,607.^^ 

Money  statement 

July  1, 1887,  amount  available $4,544. 

July  1, 1888,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilities  out^jtandiug  July  1, 1887 $2,693.52  -^^ 

July  1, 1888,  outstandiug  liabilities 1,345.95  ^' 

4,039.^;^ 

^ — ^1 

July  1, 1888,  balance  available 506.     ^ 

Amount  appropriated  by  act  of  August  11,  1888 12,000. 

Amount  available  for  fiscal  year  ending  June  30, 1889 12,505.    ^ 
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iAmoant  (estimated)  required  for  completion  of  existing  project (29, 015. 00 
Amoant  that  can  be  protitably  expended  in  fiscal  vear  ending  Jnne  30, 1890    29, 015. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  8AIHT  JOSEPH  HARBOR,   MICHIGAN,   FROM  JULY  1,  1887,  TO 

JUNE  30,  1888. 


Teeaela  entered  and  deftred .'. ^        079 

Toonase 208,187 

Artiolea  entend'  and  cleared. 


—t^ 

Artiolae. 

Quantities. 

Artioles. 

Qnantities. 

Cleered: 

Rerriee orates.. 

Frnit beekete.. 

Melons orates.. 

Apples ^barrels.. 

400.000 

325,000 

00,000 

IfiO.OOO 

Cleared  — Continaed. 

Tamips  and  potatoes sacks. . 

Cider packages . . 

Lumber feet  B.  M.. 

Merchandise tons.. 

20,000 

26,000 

20,000.000 

100,000 

*No  report 
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IBiPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 


OUTER  HARBOR. 

Object. — ^To  secare  a  harbor  of  refage  saitable  for  all  classes  of  vessels 
engaged  in  commerce  on  the  Lakes. 

ProjecU — ^The  first  project  for  an  exterior  harbor  to  the  east  of  ea- 
tranoe  was  adopted  io  1870  and  modified  in  1872, 1875,  1876,  and  1877. 
The  second  project  for  a  western  breakwater  was  adopted  in  1882. 
DescripUan  and  present  condition  of  the  works. — The  present  enter  har- 
bor lies  to  the  east  of  the  entrance  and  consists  of  a  crib  breakwater, 
whose  general  direction  is  parallel  to  the  shore,  and  a  .pile-pier,  from 
the  eastern  end  of  the  breakwater  to  the  shore.    The  works  are  in  fair  con- 
dition.   The  entrance  to  the  inner  harbor  consists  of  two  piers  of  mixed 
construction,  partly  pile- work,  partly  crib-work.    The  distance  between 
the  piers  is  100  feet.    The  west  pier  was  overhauled  during  the  preced- 
ing and  present  fiscal  year  and  is  in  a  good  condition.    The  east  pier  is 
in  a  dilapidated  condition  at  its  outer  end. 

Operations. — ^The  work  of  rebuilding  outer  end  of  west  pier  and  re- 
Hewing  the  superstructure  of  this  pier  from  shoreline  out  was  continued 
daring  tiie  present  year  by  hired  labor  and  purchased  material.  The 
{>ile  portion  of  the  west  pier,  a  length  of  542^  feet,  was  practically  rebuilt 
by  driving  a  tow  of  close  piles  completely  around  it.  These  piles  were 
^Lriven  close  up  to  the  old  work  and  sawed  off  at  an  elevation  of  6  feet 
Hbove  zero  of  gauge ;  two  courses  of  superstructure  were  put  on,  screw- 
\K>lted  to  the  #ides  of  piles  and  a  wale-streak  at  the  water-surface.  The 
entire  west  pier  from  shore-line  out  was  filled  with  brush  and  stone  and 
-ttie  crib  portion  decked  over.  Some  repairs  of  broken  timbers  were 
also  made  on  the  breakwater,  and  stone  filling  put  in  wherever  there 
were  empty  pockets.  The  decking  of  the  breakwater  was  thoroughly 
overhauled.    The  above  work  was  completed  at  the  end  of  November, 
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1887.    DoriDg  the  winter  some  aeoessary  repairs  were  made  to  the  Gov- 
efnment  plant. 

JEsUmates. — ^To  complete  the  new  cj&st  breakwater  pier  and  oonstract 
the  west  exterior  breakwater,  in  accordanee  with  the  report  of  the 
Board  of  Engineers  const!  tnted  by  Special  Orders,  No.  19,  Headquarters 
Corps  of  Engineers,  U.  S.  Army,  dated  Washington,  D.  C,  Msurch  2, 
1882,  to  considw  and  report  npon  the  improvement  of  the  harbor  at 
Michigan  Gity,  Ind.,  it  was  estimated  by  Major  Smith  that  it  woald  re- 
qnire  $450,000  (page  1968,  Beport  of  Chief  of  Engineers,  1884),  and  as 
the  constrnction  of  the  breakwater,  when  once  commenced,  should  be 
pushed  to  completion  as  rapidly  as  possible,  I  would  respectfully  rec- 
ommend that  $250,000  be  appropriated  for  the  fiscal  year  ending  Jiuie 
30, 1890,  to  be  applied  to  constrnction  of  west  exterior  breakwater  and 
completion  of  the  breakwater  at  entrance.    The  views  and  recommenda- 
tion of  the  Board  of  Engineers  mentioned  above  were  concurred  in  by 
the  Chief  of  Engineers  nndei:  date  of  July  6, 1882. 

This  work  is  located  in  the  ooUeotion  district  of  Chicago.    I'he  nearest  light-house  ia 
Michigan  City.    The  nearest  port  of  entry  is  at  Chicago,  lU. 

Original  estimated  cost  of  work,  1657,  amended  1870  «id  18B2 $587, 000. 00 

Whole  amount  appropriated  from  1836  to  1888,  inclnaiye 868, 793. 59 

Whole  amount  expended 847,889.76 

Money  statement, 

July  1,1887, amount  available $38,397.59 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabUties  outstanding  July  1^  1887 •« $17,268. 05 

Jaly  1,  1888,  outstanding  liabilities 225.71 

17,493.7« 

Julyl,  1888,  balance  available 20,903.83 

Amount  appropriated  by  act  of  August  11, 1888. ..». 90,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 110,903.83 

{Amount  (estimated)  reo uired  for  completion  of  existing  project 305,  ^. ^ 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  250,  OOO.  00 
Submitted  in  compliance  with  requirements  of  seotioos  2  of  river  and 
harbor  acts  of  1866  and  1867. 


INNER  HABBOB. 

Object-^To  obtain  a  suitable  harbor  for  vessels  by  dredging  Tr^ 
Creek. 

Project — The  first  project  was  adopted  in  1870,  and  provided  f^\^ 
deepening  the  channel  up  to  the  Railroad  Bridge.  The  second  proj^^ 
was  adopted  in  1878,  and  provided  for  making  the  length  of  the  inn^^ 
harbor  2,700  feet,  its  width  120  feet,  and  its  depth  15  feet 

Operations. — The  dredging  commenced  by  the  United  Slates  equ^^ 
ment  in  previons  fiscal  year  near  the  Michigan  Central  Bailroad  Brid^^ 
was  completed.  At  the  west  side  of  the  harbor  a  cut  was  made,  ooi 
mencing  at  north  line  of  basin  and  extending  from  there  a  distance 
415  feet.  This  was  made  to  allow  vessels  to  get  to  the  new  salt-worl^^  ^ 
A  total  of  4,510  cubic  yards  was  removed  from  the  two  localities.  _ 

With  the  balance  available  it  is  proposed  to  continue  the  work      ^ 
dredging  as  soon  as  the  United  States  dredging  equipment  complet 
its  work  at  Benton  Harbor. 

Depth  of  water. — ^Throughout  the  year  a  channel  of  suflSeient  dej 
for  the  needs  of  commerce  has  been  maintained. 
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Co  complete  the  dredging  of  the  river  harbor  it  is  estimated  that 
,000  wiU  be  required,  and  it  is  respectfully  recommended  that  this 
ount  be  appropriated  for  the  fiscal  year  ending  Jane  30, 1890. 
Small  appropriations  will  probably  be  required  from  time  to  time  to 
9p  the  channel  clear. 

giiial  eetimated  cost  of  work  1870,  amended  1878 flOO^OOO.OO 

tole  amoant  appropriated,  1878  to  1888,  inolnsiye 96, 875. 00 

tole  amonDt  expended 93,896. 43 

Money  statement 

J  1,  1887,  amount  available $3,293.25 

y  1,  1888,  amonnt  expended  daring  fiscal  year,  exclnsive  of  li&bilities 
Qtstanding  July  I,  1887 314.68 

y  1,  1888,  balance  available 2,978.57 

oont  appropriated  by  act  of  Angost  11,1888 5,000.00 

oant  available  for  fiscal  year  ending  June  30,  1889 7,976.57 

CMSRCIAL  STATISTICS,  BOCHIGAN  CITT   HABBOB,   INDIANA,  FROM  JULT  1»  1887,  TO 

JUinB  30,  1888. 

aels  entered  and  cleared 1,167 

213,074 

Art%eU$  entered  and  cleared. 


Articles. 

Qosntities. 

Articles. 

Qoantities. 

Died: 

Lumber feet,  B.  M.. 

L»ih pieces.. 

Shingles do — 

Posts,  cedar do — 

Wood cords.. 

Wgiron  ...... T T-tons.. 

105,138,039 

24,202,410 

102,340,500 

76,000 

700 

1.615 

00,406 

Bntered—ContlBned : 

Stone cords.. 

Cleared :' 

Hay tons.. 

Oats bushels.. 

Iron  rails. tons.. 

General  merchandise do. . 

Sand cahio  yards.. 

434 

ISO 

12.600 

200 

300 

fisTt bsiiels.. 

6,000 

BKa  88 121 


I 
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TIMENT  OF  8T.  MART'S  RIVER- ENLARGE  MEKT  OF  AKD  OPERAT- 
r.  MART'S  FALLS  CANAL— CONSTRUCTION  OF  HARBOR  OF  REF- 
>N  LAKE  HURON  AND  IMPROVEMENT  OF  CERTAIN  HARBORS  ON 
HURON  AND  OF  SAGINAW  RIVER— PRESERVATION  OF  AND  OP- 
NG  ST.  CLAIR  FLATS  CANAL  —IMPROVEMENT  OF  GROSSE  POINT 
fEL  AND  OF  DETROIT  RIVER. 


"  OF  LIEUTENANT  COLONEL  O.  M.  POE,  CORPS  OF  ENGINEERS, 
^SIG.  GEN,  U.  S.  A„  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR 
VO  JUNE  30.  1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
S. 


IMPROVEMENTS. 


ry's  Falls  Canal  and  River,  Mioh- 

bing  and  caie  of  St.  Mary's  Falls 

1,  Michigan. 

>ck  at  St.  Mary's  Falls  Canal, 

igan. 

lake  Channel,  St.  Mary's  River, 

igan. 

r  at  Shebovgan,  Michigan. 

r  at  Thnnder  Bay,  Michigan. 

r  at  An  Sable,  Michigan. 

kw  River,  Michigan. 


9.  Harbor  of  refa^e  at  Sand  Beach,  Lake 
Haron,  Michigan. 

10.  Steam-launch  or  tag  for  harbor  of  ref- 

use at  Sand  Beach,  Lake  Haron, 
^chigan. 

11.  Ice-harbor  of  refuge  at  Belle  River, 

Michigan. 

12.  Clinton  River,  Michigan. 

13.  St.  Clair  Flats  Cana],  Michigan. 

14.  Operating  and  care  of  St.  Clair  Flats 

Canal,  Michigan. 

15.  Grosee  Point  Channel,  Michigan. 

16.  Detroit  River,  Michigan. 


United  States  Engineer  Office, 

Detroit^  Mich.^  July  9, 1888. 

I  have  the  honor  to  transmit  herewith  the  annaal  reports  re- 
o  the  works  of  river  and  harbor  improvements  ander  my  charge 
fiscal  year  ending  Jane  30, 1888. 
am,  sir,  very  respectfally,  your  obedient  servant, 

O.  M.  PoB, 
Lieut.  OoL  of  Engineers^ 
Bvt.  Brig.  Oen.<,  U.  8.  A. 


Deobf  of  Enginbebs,  U.  S  a. 


1933 


1924     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.^ARICY. 

J  J  I. 

IMPROVEMENT   OF    SAINT  MARY'S    FALLS    CANAL^  AND    RIVER,   MICH 

IQAN. 

This  improvement,  projected  to  obtain  a  16foot  navigation  between 
Lakes  Superior  and  Huron,  has  been  completed  accordingly,  at  a  cost 
of  $2,404,126.32,  exclusive  of  the  grant  of  750,000  acres  of  land  to  the 
State  of  Michigan,  from  the  proceeds  of  which  the  canal  was  originally 
built,  and  excluding  all  expenditures  on  account  of  Hay  Lake  Channel. 
(For  details  see  page  1785,  Annual  Report  of  the  Chief  of  Engineers  for 
1886.) 

Previous  to  its  completion  the  available  depth  ha<l  been  but  12  feet, 
and  as  soon  as  the  additional  depth  was  obtained  the  size  and  draagbt 
of  vessels  was  increased  to  correspond  with  an  enormous  increase  in 
the  amount  of  commerce,  until  it  is  now  evident  to  all  that  a  further 
eulargement  of  the  facilities  must  be  made  as  soon  as  possible. 

The  river  and  hai;bor  act  of  August  5, 1886,  having  provided  for  be- 
ginning the  work  of  enlarging  the  canal,  and  appropriated  the  sum  of 
$250,000  for  ^^  continuing  improvement  by  a  new  lock  and  approaches/ 
thus  giving  the  sanction  of  both  the  legislative  and  execative  branches 
to  the  proposition,  it  is  deemed  unnecessary  to  further  pursue  the  sub- 
ject. 

Following  the  passage  of  that  act,  a  general  project  for  the  work  of 
enlargement  was  submitted,  based  upon  a  navigation  of  20  feet  in  depth. 
This  included  a  new  lock  800  feet  long  between  gates,  100  feet  wide 
throughout,  with  21  feet  of  water  onthemitersills  and  overcoming  the 
difference  of  level  with  a  single  lift  (approximately  18  feet),  to  1^  lo- 
cated upon  the  site  occupied  by  the  combined  locks  in  the  original  cou- 
structiou  of  the  canal,  with  the  requisite  deepening  of  the  canal  prism. 

This  was  duly  approved  by  the  War  Department,  whereupon  definite 
estimates  of  cost  were  submitted.  They  were  printed  as  House  Ex. 
Doc.  No.  72,  Forty-ninth  Congress,  and  reprinted  at  pages  2220,et  ieq.^ 
Annual  Report  of  the  Chief  of  Engineers,  1887. 

A  project  for  the  expenditure  of  the  appropriation  of  August  5, 1886, 
was  submitted  under  date  of  October  18,  1886,  and  duly  approved.  It 
had  in  view  the  construction  of  a  coffer-dam  1,500  feet  long  and  3O0feeti 
wide  to  inclose  the  site  of  the  new  lock,  the  estimated  cost  being 
$195,392,  and  operations  upon  this  work  have  been  in  progress  since 
May  4,  1887. 

The  following  contracts  have  been  in  force  during  the  fiscal  year,  vir : 


Date. 


Dec.  22, 
Dec  22, 
Dec.  22, 
Doc.  22. 
Dec.  22, 
Juno  24, 
April  3, 
Oct  24, 
Doc.  7, 
Doc.  7, 
Oct   22, 


1886 
1886 
18H6 
1880 
1886 
1887 
1888 
1887 
1887 
1887 
1887 


CoBtractort. 


Chauncey  E.  Mitchell 

Ducharme.  Fletcher  &Co.. 

C  haiincey  E.  Mitchell 

Crtikin,  Stickney  &Cram.. 

Hicklor  <fc  Green 

CarkiD,  Stickuey  dtCram.. 

Hickler  Sc  Green 

H.  D.  Edwards  &,  Co 

JohnaoD  &.  Gobs 

George  Kemp 

T.B.lUyl&Co 


CoBtnctfor— 


Famishing  lamb«r. 

FumishineiroD  bolts  and  spikes. 

FnuninU^,  placing,  filling,  ana  oompletlngcribi. 

Famiohing  and  placing  paddling  cJay. 

Famishing  dredge,  tag,and  two  domp-soowa. 

Furnishing  dredge,  tug,  and  two  domp-soova 

Drilling  and  blasting. 

Ship  chandierr. 

Lamberand  shinglea. 

Coal. 

Hardware. 


The  contract  with  Chauncey  E.  Mitchell  for  lumber  has  been  oom* 
pleted  by  the  delivery  of  2,035,847  feet  B.  M.,  amounting  at  the  con- 
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tract  price  to  $37,428.92.  That  with  Dacharme,  Fletcher  &  Co.,  was 
completed  by  the  delivery  of  162^410  pounds  drift-bolts^  and  13,947 
ponnds  of  boat  spikes,  aggregatiDg  $4,651.23. 

The  contracts  with  H.  D.  Edwards  &  Go.,  and  T.  B.  Bayl  &  Co.,  were 
smallnn  amoant.    They  were  daly  completed  and  closed. 

The  remainder  of  the  contracts  enamerated  above  are  still  in  force. 

The  two  dredges  employed  by  the  hoar  have  been  engaged,  for  a  large 
part  of  the  year,  in  removing  all  of  the  loose  material  overlying  rock 
safficiently  solid  for  the  foundation  of  the  coffer-dam  (item  1  of  the  es- 
timate). The  excavation  for  all  the  crib-work  has  been  completed.  The 
dredge  cut  for  the  puddle- wall  on  the  north  side  of  the  site  for  the  lock 
has  been  carried  about  150  feet  above  the  upper  end  of  the  old  locks. 
At  the  upper  or  northwest  angle  about  165  feet  of  the  trench  for  the 
paddle- wall  has  been  excavated  by  hand.  This  leaves  about  460  linear 
feet  of  trench  yet  to  be  excavated. 

All  except  five  of  the  cribs  required  for  the  pier  extension  and  coffer- 
dam have  been  built,  placed  in  i>08ition,  and  filled,  making  a  total  of 
1,224  linear  feet.  The  five  cribs  not  yet  placed  have  been  framed,  and 
all  but  three  courses  bolted.  They  belong  at  the  upper  and  lower  ends 
of  the  coffer-dam.  The  placing  of  those  belonging  to  the  upper  end  is 
deferred  for  our  convenience  in  placing  the  clay  puddle  in  the  dam,  and 
the  others  for  the  purpose  of  affording  access  to  and  from  the  lock- pit 
daring  its  excavation.  The  npper  end  of  the  dam  will  be  dosed  this 
season  ,but  the  lower  opening  will  be  kept  open  until  it  becomes  neces- 
sary to  pump  out  the  lock-pit.  All  of  the  superstructure  of  the  per- 
manent pier  is  completed. 

Daring  the  fiscal  year  2,115.91  cubic  yards  of  clay  puddling  were 
placed  in  the  coffer-dam.  In  making  the  connection  between  this  pud- 
dling and  the  masonry  of  the  lock- walls  great  care  was  exercised  to 
have  the  masonry  free  lh>m  all  dirt  or  other  matter  which  might  im- 
pair the  efficiency  of  the  dam. 

Preparatory  to  the  construction  of  a  pier  in  front  of  that  portion 
of  the  Fort  Brady  military  reservation  set  apart  for  canal  purposes 
(item  9  of  the  estimates),  all  of  the  shoal  in  front  of  a  line  adopted  as 
the  face  of  the  pier,  extending  ft'om  the  angle  in  the  pier  at  the  east 
boundary  of  the  United  States  canal  lands  to  the  20  foot  curve  at  the 
eastern  boundary  of  the  Fort  Brady  reservation,  was  removed  to  a 
depth  of  20  feet.  For  this  purpose  one  of  the  dredges  employed  by  the 
hoar  was  used  at  such  times  as  employment  could  not  be  given  it  on  the 
coffer-dam  nor  in  the  canal.  The  shoal  protruded  about  150  feet  in 
front  of  the  line  indicated. 

The  dredging  was  done  by  Hickler  &  Green's  dredge  No.  6.  The 
time  consumed  in  this  work  was  611}  hours;  the  quantity  of  material 
removed  was  32,165  cubic  yards ;  the  cost  was  $7,026.50,  or  21.84  cents 
per  cnbic  yard.  The  material  consisted  of  sand,  mud,  and  some  loose 
stone. 

The  required  dredging  is  completed,  with  the  exception  of  one-half  of 
the  cat  for  tbe  pier  site.  The  total  length  of  the  proposed  pier  is  about 
1,300  feet.  Plans  have  been  prepared  for  its  construction,  and  the  work 
Should  be  done  at  the  earliest  practicable  moment,  to  afford  additional 
t>ier  room  to  vessels  compelled  to  wait  either  for  lockage  when  bound 
Up,  or  for  daylight  when  bound  down. 

The  shoalest  water  in  the  canal  was  at  the  point  where  the  railroad 
bridge  crosses  it,  and  many  vessels  grounded  there.  To  prevent  seri- 
oas  interference  with  the  operations  of  the  draw,  it  was  imperative  that 
the  canal  be  deepened  at  that  point  for  a  distance  of  about  700  feet  im- 
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mediately  above  the  movable  dam.  The  work  is  incladed  in  item  7  of  the 
estimates.  Some  progress  was  made  towards  it  during  the  season  of  1887, 
by  the  use  of  the  drillingand  blasting  plant  belonging  totheGovemmeDt) 
bnt  the  machinery  was  old,  nearly  worn  oat,  and  finally  broke  down. 
It  was  thonght  best  not  to  make  any  attempt  to  renew  it,  bnt  ratberto 
have  the  drilling  and  blasting  done  by  contract,  the  broken  material  to 
be  removed  by  one  of  the  dredges  already  nnder  contract  by  the  hoar. 
After  dne  advertisement  for  proposals  the  contract  was  awarded  to 
Hickler  &  Green,  the  lowest  bidders.  They  began  operations  as  soon 
as  the  ice  wonld  peimit,  and  have  nearly  completed  their  portion  of  the 
work.  At  present  there  is  a  depth  of  18  feet  in  the  north  half  of  the 
canal  at  the  site  of  the  railroad  bridge  extending  700  feet  westwwlfirom 
the  movable  dam,  and  the  other  half  will  have  been  removed  before 
the  end  of  this  season. 

It  is  probable  that  the  present  available  fands  will  suffice  to  con- 
struct  the  coffer-dam.  They  certainly  will  do  so  nnless  some  nnfore- 
seen  difflcalties  should  be  developed  as  the  work  progresses.  Gonse* 
qaently  the  next  appropriation  can  be  devoted  to  the  excavation  of  the 
lock-pit,  building  culverts,  and  lock  floor,  etc.,  depending  upon  its 
amount.  The  larger  the  appropriation  the  more  work  can  be  pat  on- 
der  contract,  and  the  more  rapidly  it  can  be  pushed  forward.  The 
estimate  for  excavating  the  lock-.pit  and  for  the  culverts  and  lock  floor 

iwith  its  proportion  of  the  estimate  for  contingencies)  amounts  to 
11,010,875,  and  at  least  this  sum  should  be  appropriated  for  this  pur- 
pose for  the  fiscal  year  1888-'89,  because  the  excavation  once  made  the 
work  should  be  carried  forward  without  interruption  to  the  extent  in- 
dicated. Any  other  course  will  be  unwise,  and  in  case  the  cofferdamj 
should  fail  it  might  prove  disastrous ;  and  this  sum  should  be  made] 
available  at  the  earliest  possible  date. 

The  estimate  for  the  masonry  of  lock-walls  is  $980,000,  which,  with  it 
proportion  for  contingencies,  amounts  to  $1,225,000.  This  should ' 
put  under  contract,  in  order  that  the  stone  may  be  quarried  and  worki 
long  enough  to  properly  season  before  being  built  into  the  wall. 

The  aggregate,  then,  of  the  funds  which  should  be  made  availabk 
as  soon  as  practicable  is  $2,235,875.  While  any  reduction  of  thi| 
amount  would  be  a  cause  of  great  regret,  yet  if  it  should  be  deem( 
necessary  to  make  a  reduction  the  best  way  to  do  so  would  be  to  omi 
the  $1,226,000  for  masonry  of  lock- walls.  On  no  account  should  ti 
remainder  ($1,010,875)  be  reduced,  nor  should  the  appropriation  in  tin 
case  be  trammeled  with  any  condition  requiring  more  than  the  excari 
tion  of  the  lock-pit  and  building  the  culverts  and  lock  floor. 

Amoant  (estimated)  required  for  the  enlaris^ement  of  St.  Mary's  Falls  Canal  $24, 738,1 
Amoant  that  can  be  profitably  pnt  under  contract  during  the  fiscal  year 
eodiog  Jane  30,  1890 2,235,1 

A  comparative  statement  of  the  amount  and  value  of  the  commei 
through  Saint  Mary's  Falls  Canal  for  the  calendar  years  1886  and  1^ 
was  printed  as  House  Ex.  Doc  No.  52,  Fiftieth  Congress,  flrst  sessi< 
A  copy  is  hereto  appended,  marked  A. 

An  examination  was  made  of  the  records  of  the  canal  office  for 
season  of  1887,  and  supplemented  by  correspondence,  tiie  object 
which  was  to  determine  the  average  length  of  voyage  of  the  v< 
using  the  canal,  and  the  actual  freight  charge  per  ton  per  mile  for 
cargoes  transported.    The  results  were  most  interesting,  and  were 
bodied  in  a  special  report  to  the  Chief  of  Engineers,  dated  May 
1888.    A  copy  of  this  report,  together  with  a  copy  of  the  report  of 
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it  Eugineer  E.  S.  Wheeler,  upon  which  it  is  based,  is  hereto  ap- 
h],  marked  B. 

a  further  result  of  the  examination,  the  following  facts  were  de- 
ed, viz : 

3  total  number  of  registered  craft  which  used  the  canal  during  the 
n  of  1887  was  570,  with  a  registered  tonnage  of  320,346  and  a  val- 
n  of  $19,773,'950.  Of  these  498  were  Americau,  with  a  registered 
bge  of  290,828  and  a  valuation  of  $17,684,550,  and  72  were  Cana- 
with  a  registered  tonnage  of  29,518  and  a  valuation  of  $2,089,400. 
3  Canadian  craft  constituted  12  per  cent,  of  the  whole  number ; 
registered  tonnage  was  9  per  cent.,  their  valuation  11  per  cent., 
freight  tonnage  7  per  cent,  of  the  total,  and  they  carried  40  per 
of  all  the  passengers. 

WATBB-LEVEL  OBSERVATIONS. 

kter*  gauge  readings  above  and  below  the  locks  at  St  Mary's  Falls 
I  have  been  made  daily.    The  monthly  means  of  the  readings  taken 
3  the  locks  have  been  deduced  and  platted  in  the  usual  way. 
9  monthly  mean  elevation,  in  feet,  of  the  surface  of  Lake  Superior 
3  sea-level,  as  determined  from  these  observations,  was  as  follows; 


Date. 


B87 

«7 

.1887... 
ber.lSS? 
•,  1887  .  - 
t>er,  1887 


Qiuuitity. 


Feet. 

601.448 

601.813 

601.606 

601.  &55 

001.729 

601.500 


Dftto. 


December,  1887 
JanQary,1888.. 
Febraaiy,  1888. 
March,  1888.... 

April,1888 

May,  1888 


Quantity. 


Feet. 
601.005 
600.045 
600.504 
600.645 
600. 6S5 
601.236 


compilation  of  the  foregoing  data  is  shown  on  the  accompanying 
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ring  the  year  an  elaborate  study  of  the  best  plan  for  gates  for  the 
»sed  lock  has  been  made,  under  my  direction,  by  First  Lieut.  Harry 
odges,  Corps  of  Engineers,  and  to  less  extent  by  Assistant  Engi- 
E.  S.  Wheeler.  Lieutenant  Hodges's  results  are  very  satisfactory, 
eflect  great  credit  upon  him,  both  for  his  industry  and  his  ability. 
)f  the  plans  prepared  by  Mir.  Wheeler  is  entirely  his  own,  and  pre- 
some  remarkable  features,  which  are  surely  worthy  of  careful 
deration.  The  most  noteworthy  characteristic  of  this  plan  is  the 
;e  in  the  nature  of  the  stresses  from  compression  to  extension. 
.  E.  S.  Wheeler,  assistant  engineer,  had  local  charge  of  all  the 
leering  operations  upon  St.  Mary's  Biver  and  Canal,  and  has  per- 
^d  his  duties  to  my  satisfaction. 

sistant  Engineer  Joseph  Bipley  has  had  charge  of  the  surveys  and 
•repared  the  plans  for  the  proiwsed  piers  in  front  of  Fort  Brady 
rvation,  as  well  as  special  reports  upon  drilling  and  blasting  in  the 
. 

ipector  B.  Common,  jr.,  has  had  charge  of  the  books  and  accounts, 
pector  J.  L.  Callard  has  had  charge  of  the  pier  constructiou.  - 
b-inspector  F.  H.  Beed  was  continuously  employed  upon  the  work 
5v<^r  his  services  could  be  made  most  useful. 


1       .« : 
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Subiuspectors  Kallman,  Mangelsdorf,  Poe,  and  Reynolds  have  had 
charge  of  the  dredging,  drilling,  and  blasting. 

Dariug  the  season  of  1887  Patrick  Gollins  and  Bnpert  Bains  had 
charge  of  the  United  States  drill  scow,  and  W.  W.  McNanghton  was 
captain  of  the  United  States  tng  Myra.  Oaptain  McNanghton  resigned 
at  the  close  of  the  season,  and  in  April,  1888,  Oapt.  Il,  E.  Sherman  was 
appointed  to  the  vacancy. 

This  work  is  in  the  collect  ion  district  of  Saperior,  Michigan.  Marquette  is  the  near- 
est port  of  eatrv,  bat  Sanlt  Ste  Marie  is  a  subport. 

The  nearest  light-houses  are  the  beacons  at  the  western  end  of  St.  Mary's  Falk 
Canal.    Fort  BrcMiy  is  within  half  a  mile  of  the  oanaL 


Maney  statement 

July  1,  1887,  amount  available 

July  1,  1888.  amount  expended  during  fiscal  year,  exolusiye 

of  liabilities  outstanding  July  1,1887 $112,508.72 

July  1,  1888,  outstanding  liabilities 24,432.48 

July  1,  1888,  amount  covered  by  existing  contracts 90,968.22 


$227,909.42 


227.909.42 


Amount  appropriated  by  act  of  August  11,  1888 1,000,000.00 


00 


"Amount  (estimated)  required  for  completion  of  existing  project 3, 738, 865. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<       1890 2,235,875.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
I,     harbor  act«  of  1866  and  1867. 


Ahsiraotof  bids  for  furnishing  auppliea  forimjproving  8U  Mary^B  Biter  ^  Michigan,  reeein 
and  opened  October  14,  1887,  in  accordance  with  adv§rti9ement  dated  O     ~ 


October  4y  1887. 


Ko. 

Name  of  bidder. 

Residence. 

Hardware.* 

Ship 
chandlery. 

Bamarka. 

1 

T.  B.RayldtCo 

Detroit,  Mich 

.  ...do 

I28S.10 
291.04 

ttftcom  mwiil^   ftv 

?. 

Hod  srson  &  Howard  

"""*ie26."3i" 

acceptance. 

1 

H.  D.  EdwardjsdtCo 

do 

Dow 

^Approximate  total. 
Note.— No  bids  were  received  for  lumber  and  coal. 

Ahairavt  of  bids  for  furnishing  lumher  and  coal  for  improving  St  Mary's  RtPSTf  Misk- 
igauy  received  and  opened  November  25,  1887,  in  accordance  ufHk  advertisement  Uttd 
Noven^ber  10,  1887. 


No. 

Name  of  bidder. 

Residence. 

Lumber.* 

Coal.* 

Remark!. 

1 

Johnson  &6oaa 

Charles  Hebard  &.  Son  . . 
Georcre  Kcni d...... .. 

Sanlt  Ste.  Marie,  Mich.... 
do 

$420.00 
525.00 

RfHMRnmff^^  ^'^ 

2 

'Haiii 

oeptanoa. 

1 

do 

Do. 

^Approximate  totals. 


p-i'' —"Bi"'- 1- 
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AbMfraci  of  bids  for  drilling  and  bUutiiig  at  St,  Mary^$  Falls  Canals  Michigan,  received 
and  opened  March  *i6,  1888,  in  accordance  with  advertisement  dated  Frbruary  25,  1888. 


1 

• 
9 

Residence. 

Price  per  hole  /or  drill- 
ing and  blasting. 

Bemarks. 

No. 

Xame  of  bidder. 

Where  con- 
tractor far> 
nishee  ex- 
ploeivea. 

Where  Uni- 
ted States 
fbrnishes 

explosives. 

1 
3 

Hickler  dtOreen 

Carkon,    Stiokney  Sl 

Cram. 
Iiij(l<«i^  Hillman 

SaultSte.  Marie,  liioh. 
SiiatSi4Cli>Aw,  Mich.. 
New  York.  N.Y 

04.47 

ft.  20 

25.00 

03.00 

3.76 

28.00 

Recommended   Jor 
ceptanoe. 

ao* 

A. — COMMEBCE  PASSING    THE    SAINT    MABY'S  FALLS  GANAL  DURING 

the  season  of  1887. 

War  Department, 
Washington  Oity^  December  29, 1887. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  Hoase  of  Rep- 
resentatives, for  the  information  of  the  Oommittee  on  Rivers  and  Har- 
bors, a  letter  of  the  22d  instant  from  the  Ghief  of  Engineers,  together 
with  a  letter  from  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  in  regard 
to  the  commerce  passing  the  St.  Mary's  Falls  Oanal,  accompanied  with 
comparative  statements,  etc. 

Wm.  0.  Endicott, 

Secretary  of  War, 

The  Speaker  of  the  House  of  Bepresentatiyes. 


letter  of  the  ohief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  22,  1887. 

Sib  :  I  have  the  honor  to  submit  the  inclosed  copy  of  a  report  to  this 
office  from  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  dated  the  17th 
instant,  in  reference  to  the  commerce  passing  the  St.  Mary's  Falls  Canal 
during  the  season  of  1887,  with  comparative  statements,  etc. ;  and,  in 
view  of  the  importance  and  magnitude  of  the  interests  concerned,  to 
request  that  it  be  forwarded  to  the  Speaker  of  the  House  of  Represent- 
atives for  the  information  of  the  Committee  on  Rivers  and  Harbors. 
Very  respectfully,  your  obedient  servant, 

J.  C.  Duane, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 


letteb  op  lieutenant  colonel  o.  m.  poe,  corps  of  engineers. 

United  States  Engineeb  Office, 

Detroit,  Mich.,  December  17,  1887. 

Sib  :  I  beg  leave  to  invite  special  attention  to  the  report  of  this  date 
upon  the  commerce  of  St.  Mary's  Fall's  Canal,  and,  in  view  of  tbe  im- 
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portance  and  magnitude  of  the  interests  involved,  respectfully  saggest 
the  propriety  of  transmitting  it  to  Congress,  for  use  in  connection  with 
the  qaestion  of  an  appropriation  for  continuing  the  enlargement  of  St 
Mary's  Falls  Canal. 

1  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  POE, 
Lieut.  Col,  of  EngineerSj 
BvU  Brig.  Oen,j^U,  8.  i. 

The  Chief  of  Engineers,  XT.  S.  A. 


REPORT  OF  lieutenant-colonel  O.  M.  POE,  OORPS  OF  ENGINEEBS. 

United  States  Engineer  Office, 

Detroit^  Mich.y  December  17, 1887. 

Sm :  1  have  the  honor  to  submit  the  following  report  relating  to  the 
commerce  passing  St.  Mary's  Falls  Canal  during  the  season  of  1887, 
just  closed,includingacomparativestatement  of  the  same  for  the  seasons 
of  1886  and  1887,  and  an  ^estimate  of  its  value  for  1S8L  based  upon  the 
anit  prices  heretofore  used  in  similar  estimates,  as  affording  a  better 
basis  for  comparing  the  business  than  prices  amended  to  conform  to 
those  actually  prevailing. 

The  canal  was  open  to  navigation  two  hundred  and  sixteen  days  dar- 
ing the  season  of  1887,  the  first  vessel  having  passed  May  1  and  the  last 
one  December  2,  thus  making  the  season  eight  days  shorter  than  tb»t 
of  1886. 

It  will  be  observed  that  the  number  of  passages  of  all  classes  excee<^* 
that  of  preceding  season  1,931,  or  26  per  cent. 

The  increase  in  freight  tonnage  for  1887  was  966,890  tons,  or  21  p^ 
cent.,  as  against  an  increase  in  the  registered  tonnage  of  678,201  toi^^^ 
or  16  per  cent. 

The  passenger  traffic  shows  an  increase  of  21  per  cent,  for  which  the^^ 
is  no  apparent  reason  other  than  a  legitimate  increase  in  tourist  a 
commercial  travel. 

All  the  items  enumerated  in  the  statement  show  a  healthy  and  decide 
increase,  save  flour,  manufa<)tured  and  pig  iron,  copper  and  silver  o 

The  decrease  in  the  flour  shipments,  amounting  to  11  percent,  isu 
doubtedly  due  to  the  scarcity  of  water  for  the  great  mills  at  Minneaj 
and  consequent  reduction  in  the  butput  at  that  point    This  decrease 
the  amount  of  flour  is  much  more  than  compensated  for,  however,  ' 
the  increase  of  22  per  cent,  in  the  item  of  wheat.    As  the  item  "  mai«^ 
factured  and  pig  iron"  includes  iron  and  steel  rails  transported  to 
new  railroads  of  the  Northwest,  the  completion  of  which  reduced 
demand  for  this  product,  the  falling  off  is  easily  accounted  for. 

The  decrease  in  the  item  of  copper  and  silver  ore  is  due  to  the 
creased  facilities  for  transporting  these  valuable  commodities  by  rail 

Beginning  with  August,  1887,  a  memorandum  record  was  kept  of 
quantity  of  wool  and  hides  passing  the  canal  for  the  remaining  fc 
months  to  the  close  of  the  season.    This  record  shows  that  these  il 
amounted  to  1,791^S^J  tons  and  225/^%  tons,  respectively. 

The  item  "unclassified  freight"  amounts  to  but  6  per  cent  of  ^^^ 
total  freight  tonnage. 


'HV-JBF' 
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Tbe  Dumber  of  vessel  passages  daring  the  three  busiest  months  of  the 
leason  were  as  follows : 


For  month  o^— 


one 

uly 

LngOAt.... 

ToUl 


An  average  of  55.76  per  day  for  ninety-two  days. 

Tbe  corresponding  statistics  for  1880  were  as  follows,  viz : 


ATenge 
per  day. 


5«.17 

68.7 

57.42 


For  montii  of— 

Knnber. 

Average 
per  day. 

'OIM» , ......a 

1,196 
1,285 
1,260 

39.87 

roly 

4L77 

Loimat 

40.32 

TotAl 

8,741 

• - - 

Or  an  average  of  40.66  per  day  for  ninety-two  days. 
Tbe  rate  of  increase  during  1887  was,  therefore,  37|  x>er  cent. 
Should  the  same  rate  of  increase  foe  continued  for  two  more  years  we 
¥ill  have  reached  our  estimated  ultimate  capacity  of  the  present  lock, 
9irhich  is  qinetysiz  vessels  per  day,  or  one  vessel  every  Ofteen  minutes 
Juring  the  twenty-four  hours. 

On  one  day  in  the  month  of  June  eighty-four  vessels  were  passed 
through  the  canal.  On  the  3d  June  forty-nine  vessels  passed  tbe  canal, 
^rrying  49,258  tons  of  freight,  or  an  average  of  a  little  more  than  1,000 
:ons  per  vessel.  Over  50,000  tons  were  passed  on  one  day,  but  in  a 
greater  number  of  vessels. 

.  Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  Col.  of  Engineers^ 
Bvt.  Brig,  Oen.^  U.  8.  A. 
The  Chief  of  Engineebs,  U.  S.  A. 


y&mparative  $tatemeni  of  tke  atnount  and  value  of  ike  commerce  tkrough  Si.  Mary's  Falle 

Canal,  Mtchigan,  for  ike  calendar  years  18^  and  1887. 


Items. 


iTessels number.. 

[«ockages do 

ronDAge,  rogiaterod  — tone. . 

ronni^e,  freight do — 

Paaacngors niiml>er.. 

IJoel * net  tons.. 

?lour barrels. 

vrain  bushels. 

If  SDulActared  iron,  .net  tons. . 

Pig-iron do.... 

ialt barrels.. 

i^opper net  tons.. 

Iron  ore do  ... 

[fumber feetB.M.. 

Sihrer  ore net  tons. . 

Boildinffstone do 

CTBdaasiiled  freight do 


QoMtity. 


1886. 


7,424 

3,593 

4,210.307 

4,527,750 

27.088 

1,000.000 

1, 750. 305 

10,706,867 

j       115.208 

158,677 

88,627 

2.087,800 

138,688,000 

2,000 

0,440 

230,726 


1887. 


0,355 

4,165 

4, 807, 508 

5,404,640 

82,668 

1, 352, 087 

1, 572, 735 

23,871,686 

74, 010 

204,008 

34,886 

2,407,713 

165,226,000 

350 

13,401 

344,586 


Increase. 


Amoont. 


1,031 

572 

678,201 

060,800 

5,580 
342,088 


4, 164, 810 


46,231 


400.004 
26,538,000 


3,052 
113,860 


Per 
cent. 


26 
16 
16 
21 
21 
34 


21 


20 


20 
10 


42 
40 


Decrease. 


▲mount. 


180,630 


}.t"-. 


280 


8,741 
"i*850 


Per 
cent. 


11 
35* 


10 
'83* 


Price 

per 

unit. 


$3.50 

5.00 

.08 

60.00 

17.00 

1.00 

200.00 

3.50 

.018 

153.70 

10.00 

60.00 
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Comparaiiva  statement  of  the  amount  and  value  of  the  commerce  through  St.  Mary^$  FalU 

Canal f  Mickiganf  etc, — Continaed. 


Items. 


Coal net  tons 

Floar barr^s. 

Grain bushels 

Mannfactared  iron net  tons 

Pig-iron do.. 

Salt barrels 

Copper net  tons 

Iron  ore do  .. 

Lumber feetB.  H 

Silver  ore notions 

Building  stone do.. 

Unclassified  freight do.. 

Total 


Totftl  TaloAtion. 


$3,634, 

8,736. 

10,312, 

6.366. 

133, 

158, 

7,725, 

7,807. 

2.496. 

308. 

W. 
13,843, 


996.00 
825.00 
730.84 
95C.00 
773.  CO 
677.  CO 
400.00 
831.50 
364.00 
964.11 
490.00 
560.00 


69,8dO,07L96 


$4,T35, 
7,8K1. 

23.394. 
3,035. 

341, 

204, 

6.977. 

8,741, 

2,974, 

53. 

134, 

20.675, 


454.50 
675.00 
342.28 
750.  W 
468.00 

9oaue 

200.(4) 
995.50 

06a  00 

826l50 
010.00 
100.01) 


79,031.757.78 


Canal  was  opened  to  navigation  224  days  in  1886. 
Canal  wan  opened  to  navigation  210  days  in  1887. 
Valuation  based  on  estimate  o/  1886. 
Yalimtion  for  1885,  $53,418,472.13. 


B.— REPORT  OP  LIEUTENANT-COLONEL  O.  M.  POE,  CORPS  OP  ENGI- 
NEERS. 

United  States  Engineer  Office, 

Detroit,  Mich.,  May  11,  1888. 

Sir:  At  the  close  of  the  season  of  1887,  Assistant  Engiueer  E.  S. 
Wheeler,  in  local  charge  of  the  works  of  rivw  improvement  at  Sault 
Ste.  Marie,  and  general  superintendent  of  St.  Mary's  Falls  Canal,  sug- 
gested that  the  otherwise  idle  time  of  the  permanent  employes  at  tlie 
canal  be  utilized  during  the  interruption  of  navigation  in  an  examina- 
tion of  the  records  of  the  canal  office,  with  a  view  to  ascertaining  from 
them  such  information  as  would,  when  supplemented  by  data  obtained 
from  those  engaged  in  commerce,  show  the  average  length  of  voyage  of 
tbe  vessel  using  the  canal,  and  the  actual  freight  charges  per  ton  per 
mile  for  the  cargoes  transported. 

The  suggestion  received  my  approval,  and  the  work  has  been  assid- 
uously carried  on.  It  involved  a  great  deal  of  labor, «but  no  expendi- 
ture of  moment,  yet  the  results  obtained  are  so  interesting,  important^ 
and  satisfactory  that  a  considerable  expenditure  on  this  account  would 
have  been  justifiable. 

I  transmit  herewith  a  copy  of  Mr.  Wheeler's  report,  omitting,  how- 
ever, the  corrcvspondence  had  with  shippers  and  carriers,  but  including 
the  data  obtained  and  condensed  from  the  many  letters  received. 

The  gist  of  the  report  is  contained  in  the  following  figures,  the  ton  of 
2,000  pounds  being  used  in  all  cases: 

Tons. 

Down  freight 3,749,436 

Up  freight 1,755,213 

Total  freight , 5,494.649 

Total  mile-tone 4.458,544,804 

Average  distance  each  ton  was  carried  by  water,  811.4  mUes :  total  freight  c  har;^ 
inclnding  terminal  charges,  |10,075,153.13;  average  freight  onarges  per  ton  per  mile, 
,23  of  a  cent ;  average  freight  charges  per  ton  for  811.4  mlleSj  $1.83. 
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The  average  charges  during  the  year  1887  upon  each  of  the  follow- 
g  items  carried  through  St.  Mary's  Falls  Canal  were  as  follows: 


Artiolet. 


il per  ton. 

»ar per  barrel. 

4in  per  biuhel. 

Dofactured  iron per  ton 

t per  barrel. 

;»per per  ton. 


Bate. 


$0.00 
.20 
.07 

2.35 
.18 

2.60 


Artiolet. 


Iron  ore per  ton 

Lumber per  M  ft,  B.  M 

Silver  ore per  ton 

stone do.. 

Unolasaifled  freigbt do.. 


Bate. 


$1.75 
4.00 
3.00 
1.15 
4.00 


The  Bureau  of  Statistics  gives  the  average  freight  charges  per  ton 
T  mile  on  the  trunk  railroads  of  the  United  States  for  the  year  1886 
.909  of  a  cent,  or,  in  round  numbers,  1  cent. 

Thus  the  average  freight  charges  by  rail  compared  with  those  by 
iter  appear  to  be  as  811  to  183.  That  is  to  say,  rail  transportation 
r  freight  costs  4.43  times  as  much  as  by  this  water  route. 
Upon  this  basis  the  $10,075,153  representing  the  cost  of  freight 
ansportation  by  this  water  route  during  the  season  of  1887  would 
kve  been,  if  the  freight  had  been  carried  by  rail,  $44,032,293,  and  the 
ving,  because  of  the  availability  of  the  water  route,  amounts  to  no 
ss  a  sum  than  $34,557,140  for  the  single  season. 
But  it  is  well  known  that  the  freight  rates  by  such  railroads  as  com- 
}te  with  water  routes  are  always  reduced  during  the  season  of  naviga- 
>n.  If  the  water  route  were  not  available  it  is  to  be  presumed  that 
e  rates  would  be  maintained  at  a  considerably  higher  average  for  the 
ar  than  that  mentioned  above,  and  the  sum  actually  saved  in  trans- 
^rtatiou,  due  to  the  existence  Of  the  water  route  under  consideration, 
ight  therefore  to  be  correspondingly  increased. 
It  is  not  at  all  improbable  that  but  for  the  water  route  open  for  about 
veu  months  in  1887  the  charges  levied  upon  the  freight  carried  would 
kve  amounted  to  $50,000,000.  If  this  estimate  is  not  exaggerated,  and 
think  it  is  not,  then  the  actual  benefit  to  producer  and  consumer  was 
Hy  $40,000,000  in  that  single  year,  divided  between  them  in  unknown 
x)portions. 

To  realize  what  this  benefit  means  it  is  only  necessary  to  state  that 
represents  more  than  ften  times  the  cost  of  improving  the  canal  and 
^  Mary's  Eiver  to  the  present  time,  or  about  six  times  the  estimated 
>st  of  the  proposed  further  improvement,  or  about  four  times  the  cost 
'  all  the  improvements  already  made  and  those  yet  to  be  made  between 
ake  Sui)erior  and  Lake  Huron. 

Moreover,  it  is  fully  seven  times  the  amount  expended  upon  improve- 
ents  l)etween  Lake  Superior  and  Lake  Erie. 
Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  Col.  of  Engineers, 
Bvt  Brig,  Oen.,  U.  S.  A. 

The  Chief  of  Engineers,  TJ.  S.  A. 


REPOBT  OF  BfR.  B.  S.  WHEELBB,  GENERAL  SUPERINTENDENT. 

Sault  Stb.  Maris,  Mich.,  April  19,  1888. 

Colonels  I  have  the  honor  to  make  the  foUowing  report  apon  the  average  cost 
3r  mile  per  ton  of  freight  carried  through  St.  Mary's  Falls  Caual|  Michigan,  during 


\ 


4-.T 


/*?7:»'/^Y^ 
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season  of  1887.  This  quantity  is  equal  to  the  total  cost  of  transporting  the  freigbi 
divided  by  the  total  nnmber  of  mile-tons.  The  work  is  therefore  divided  into  two 
parts;  the  first  is  to  find  the  total  nnmber  of  mile-tons ;  the  second  la  to  determinft 
the  total  cost  of  transportation.  For  the  first  part  the  data  contained  in  this  office 
is  sufficient.  The  reductions  were  made  as  follows  r  Tables  were  prepared  in  which 
the  name  of  each  boat  passing  through  the  canal  was  entered  in  the  first  coliunQ. 
The  ports  between  which  it  sailed  was  entered  in  the  second  column,  the  distance  in 
miles  between  the  given  ports  in  the  third  column,  and  the  freight  tonnage  in  the 
fourth  column.  The  distances  used  were  the  shortest  sailing  distances  between  the 
ports  named.  To  obtain  these  a  table  of  distances  was  carefully  prepared  firom  the 
Lake  Survey  charts.  The  number  of  miles  and  the  number  of  tons  were  then  mol- 
tiplied  together  and  entered  in  the  fifth  column,  which  was  called  mile-tons.  Tbii 
column  was  afterwards  summed,  which  gave  the  total  mile-tons  for  the  season  of  181^. 

The  mnltiplicatioas  and  additions  were  carefully  checked.  This  table  eontaioi 
535  pages.  Its  preparation  has  been  under  the  direction  of  Mr.  Andrew  JacksoO} 
clerk,  aided  by  the  assistant  superintendents,  Charles  A.  McCarthy  and  Reuben 
Smith* 

The  total  number  of  mile-tons  is  4,458,544,804.  Since  the  total  nnmber  of  tonsie 
5,494,649,  the  former  divided  by  the  latter  gives  811.4  miles  for  the  average  disUnoe 
that  the  freight  which  passed  St.  Mary's  Falls  Canal  in*  1887  was  carried  by  water. 
The  amount  of  this  work  may  perhaps  be  more  readily  grasped  if  expressed  in  other 
units. 

The  following  comparisons  with  railroads  and  teams  have  therefore  been  made.  If 
this  work  should  be  aoue  by  a  railroad  811.4  miles  long  it  would  reqnire  twice  tf 
many  trains  as  would  be  necessary  to  move  the  down  freight.  The  down  freight  ii 
3,749,436  tons,  or  a  little  more  than  two-thirds  of  the  total  freight. 

Assuming  that  each  car  carries  10  tons,  and  that  there  are  30  cars  in  a  train,  tod 
the  average  speed  of  a  train  is  15  miles  per  hour  for  the  twenty-four  hours  of  each  day, 
and  that  the  traius  run  365  days  in  the  year,  it  would  require  175  trains  to  do  the  work, 
or  an  average  of  35  trains  daily  each  way.  Again,  if  this  work  should  be  done  by 
teams,  assuming  that  each  team  moved  1  ton  20  miles  a  day  for  six  days  in  the  week, 
it  would  require  972,028  teams,  or  23,958  daily.  If  31  feet  space  be  allowed  each  team 
it  would  maico  a  continuous  procession,  seven  abreast,  moving  at  2  miles  an  hoorfc 
ten  hoars  of  each  working  day  in  the  year. 

The  second  part  of  the  work  consists  in  determinins  the  total  amount  paid  for  tbe 
water  transportation  of  the  freight  which  passed  through  St.  Mbi^b  FaUs  Cao^^ 
during  the  season  of  1887.  The  data  for  this  is  not  kept  in  this  office.  It  was  obtaiA®^ 
by  con'cspondence  with  shippers  and  carriers. 

Bates  an  anthraoiU  cooZ. 


Date. 


July 


Jane  7 
20 
18 
18 
19 
23 
23 
23 
25 
25 
29 
30 
30 
6 
11 
13 
17 
24 


Aug. 


DestinatioiL 


Marquette . . . 

do 

do 

do 

Hancock 

Marquette... 

Hancock 

do 

Lake  Linden. 

Hancock 

Lake  Linden 

Hancock 

Houghton  . . . 
Marquette... 

, do 

Houghton  ... 
Marquette . . . 
do 


Freight, 

Dat*. 

(net  tons.) 

$0.80 

Aug.  24 

24 
Sept    1 

1.00 

LOO 

I 

L05 

6 

LOO 

7 

LOS 

6 

L05 

8 

L05 

8 

LOS 

IS 

LOS 

19 

LOS 

19 

LOS 

Oct     7 

LOO 

17 

LOO 

28 

LOS 

27 

LOS 

Nov.    7 

LOO 

Destination. 


nette. 


Lake  Linden 
Houghton  ... 

Haaoock 

Lake  Linden. 

Hancock 

Hoagbton  ... 
Marquette... 
Lake  Linden. 
Marqoetto... 
Hoaghton  ... 
Marquette... 

;i"i;do  '.mil 

do 

do 


rrfAgti. 


♦^2 

too 

1.25 

^2 
»-2 
'•2 
1-2 

1.* 
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jontained  in  leHers  fh>m  Bhippers  and  oarriera  has  been  collected  and  con- 
is  given  in  the  following  table : 


OEAm. 


Co 


Tranaportfttioo  Company 

Dry 

1  abd  Lake  Soperior  TnuiBparta* 

y- 

BALT. 

Trusportotiaii  Company,  Man- 


00AL» 


3o. 


nry 


So 


mUAL  MXKCnAHDlBI. 

Transportation  Conqmny . 


L.&A" 


Bum>nio  noxm. 


oorrwL 
Transportation  Company,  Man- 

nov  OBB. 
P.By 


Jo. 


3o. 


FLOUB. 


My. 


Tranapoitation  Company,  Man- 


AirUFACrURID  IBON. 
B* 


LUMBIB. 

)er  Company. 


I  and  Lake  Snporior  Transporta* 
y.CbieagoUiie. 


Dnlath  and  Waahbom  to  Boflklo — 
Port  Arthnr  to    Kingston,  Ontario 

(Canadian  tonnM;e,  auoat). 
Dnlath  and  Washbom  to  BnflUo  ... 

Doloth  to  Bnflalo 

Dnlath  and  Washbom  to  BaflUo  ... 
Chicago  to  Lako  Snparior,  per  handMd. 


(Adopted  mean) 


ATeiacexata 


May  toOotober 

October  and  Korember 

Ayerage  for  season 

So 

AToraee  ftom  July  to  Korember  (aO' 
thnSito). 
Adopted 


ATsrage 

ATorage^  yerbal  information . 

do 

do 


Adopted  mean. 


Lako  Superior  to  lower  points,  per 
hnndred. 


Two  Harbors  to  Lake  Erie,  gross  ton 

To  Chicago,  gross  ton 

To  BafflucL  gross  ton 

From  Abhland  to  Ohio 

From  Marquette 

From  TwoHarbors , 

MaytoOctober 

October  and  NoTember  (only  2,022 
tons). 

From  Ashland , 

From  Two  Harbors 


Adopted 


Dnlath  and  Washbom  to  BoiEiJo,  per 

handred. 
do  

Doloth  and  Washbom  to  BoflUo,  per 
barreL 
.  Adopted  m( 


Lake  Brie  ports  to  Doloth,  per  ton  . , 


ToChioago perM. 

ToBoiBdo do... 

ToCleyelsad do.... 

To  Toledo do... 

To  Tonawanda,  BTorage 

To  Ogdensborgh, average. 

To  Chicago 


Adopted  m 


$0.0M 
.071 

,05  to 


.18 


.07^.004 
.06^.0 


.85 
l.M 

.764 
1.00 


.00±.05 


.28i 
.15 
.17.5 
.05 


.20±03 


L15±.06 


.13±.0 


1.06 

2.26 

2.60 

2.10 

1.85 

1.00 

2.00 

2.75 

2.10 

2. 10  to  2. 15 

2.10±.05 

.08 

.15 
.80 


.141^.015 


2.25 


2.85^.12 


8. 60  to  8. 75 

4. 25  to  4. 60 

4. 25  to  4. 60 

4. 00  to  4. 25 

2.4U 

8.874 

8.60 


4.00±.28 


htb  is  principally  fbr  railroad  iron ;  other  manofiMtored  iron  generally  costs  more.    The 
lieK«foi«  been  increased  to  $2.85^  adopted  mean. 


i^5iftfifiJS32iI^ 
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Aq  avorage  rate  for  each  comiiiodity  baa  been  assumed  from  an  inspection  of  the 
table.    This  part  of  the  work  is  to  a  limited  extent  arbitrarr,  and  it  is  not  likely  that 
any  two  persons  would  arrive  at  p'Tecisely  the  came  results.    Mr.  Andrew  Jacksou 
and  myself  made  separate  estimates.    Oar  results  did  not  differ  much  in  any  case. 
After  further  discussion,  one  or  the  other  valne  or  a  mean  was  accepted.     It  may  at 
iirst  seem  that  where  such  methods  are  unavoidable  but  little,  confidence  should  be 
attached  to  the  results,  but  an  inspection  of  the  table  will  show  that  the  nncertaio 
limits  are  very  small,  and  that  our  judgments  could  not  be  very  far  wrong.     In  onler 
to  show  what  confidence  may  be  had  in  the  results,  mi  estimate  ban  been  made  of 
the  possible  error  in  the  adopted  average  rate  for  each  commodity.     Thus,  for  coal, 
au  iuspectiou  of  the  table  shows  that  it  is  almost  certain  that  the  average  rate  did 
not  exceed  95  cents  nor  fall  below  85  cents  per  ton ;  therefore  the  possible  error  in 
this  case  has  been  taken  as  5  cents  per  ton.    All  of  the  other  commodities  hav« 
been  treated  iu  a  similar  way,  the  greatest  uncertainty  being  in  the  item  "unclassi- 
fied freight."    The  items  "  salt,"  "copper,"  and  "  silver"  all  have  an  invariable  rate, 
and  therefore  no  uncertainty.    After  computing  and  reducing  these  possible  errors  in 
the  usual  manner,  it  was  found  that  the  possible  error  of  the  final  result  was  km 
than  3  per  cent.    It  will  be  observed  thai  the  data  in  regard  to  flour  is  the  most  de- 
fective of  any.    This  is  probably  due  to  the  fact  that  much  of  it  was  carried  iu  cou- 
nection  with  railroads,  and  any  division  of  the  cost  would  be,  to  a  certaiu  extent, 
arbitrary.    A  possible  error  of  about  10  per  cent,  has,  therefore,  been  assigned  to  this 
item.    After  the  average  rates  bad  been  adopted  the  following  table  was  formed, 
from  which  was  obtain^  the  total  amount  paid  for  the  transportation  of  the  freigtit 
which  passed  through  St.  Mary's  Falls  Canal  during  the  season  of  1887 : 

[In  this  table  tons  mean  net  tons  or  2,00S  ponmda.] 


Item. 


Coal , tons. 

Flour barrels. 

Grain bashels. 

IroD,  manufactored tons. 

Salt bamsls. 

Copper tons. 

Iiunoro do.. 

Lumber *. Mft.,B.  M. 

Silver  ore tons. 

Stone <lo . . 


Uuolassitied  freight do. 

Total 


Qnaatity. 


1,353,387 

1. 572, 735 

23,871.689 

74, 919 

ZO4,908 

34,886 

2, 497, 713 

105,226 

350 

13,401 

344,586 


Piioa  per 
nnis. 


10.90^.05 
0.29±.03 
0.07  ±.004 
2.35i:.12 

0.18i:.00 

2. 60  ±.00 
1.75±.05 
4.  00  ±.28 
3.0  J  ±.00 
1.15±.06 
4.00±.6O 


$1,217, 68a 

450^093. 

1.671,  Old 

176,059. 

86,883. 

80,703. 

4,370.997. 

660,904. 

1,050. 

15.411. 

1,378,344. 


30i|67.649.35» 
15±  47,18105 
0«±  95,4*75 
66±  %,9».1» 
44±  0.00 
60±  0.00 

75il24,885L«5 
00±  46i2«3.2J< 
U0±  0.00 
J5i  »1« 
00  ±20«,  751.60 


10,075,153.13±278k5»00 


The  possible  error  assigned  to  the  total  in  the  preceding  table  is  the  square  root  of 
the  sum  of  the  squares  of  the  possible  errors  of  the  separate  items,  and  is  2.7  percent, 
of  the  total.  Therefore  all  results  based  upon  this  table  may  be  considered  certalQly 
accurate  within  3  per  cent.  The  total  cost  being  $10,075,153.13  and  the  total  unniber 
of  mile-tons  being  4,458,544,804.  If  the  former  ue  divided  by  the  latter  the  cortp*' 
mile  per  ton  is  obtained,  equal  to 23  cents. 

The  nature  of  the  data  from  which  this  Yalue  is  obtained  is  such  that  it  ii)cla<l^ 
the  cost  of  loading  and  unloading.  The  actaal  cost  of  moving  1  ton  1  mile  in  tbe 
open  water-way  would  be  something  less. 

In  1H82  General  Weitzel  made  an  estimate  of  the  cost  per  mile  per  ton  based  opoQ 
the  rates  paid  for  carrying  iron  ore  and  obtained  a  result  equal  to  28  cents. 

The  Bureau  of  Statistics  gives  the  average  freight  charges  per  ton  on  the  tmnk  rail- 
roads of  the  United  States  for  the  year  1886  as  0.y99  cents.  If  the  total  cost  of  tr»D»- 
portation  by  water  during  season  of  1887  be  divided  by  the  namb<ir  of  tons  car^***' 
tbe  average  cost  per  ton  for  811.4  miles  is  foand  to  be  91.8R3  as  against  $8.11  by  rail* 

The  following  is  a  summary  of  the  principal  results  obtained:  Total  mil^^'^.'*^ 
4,458,544,804 ;  total  amount  paid  for  transportation  by  water  of  all  freight  ^1*'^° 
passed  St.  Mary's  FaUs  Canal  during  the  season  of  1887,110,075.153.13;  avertg* 
freight  charges  per  ton  per  mile  on  all  freight  which  passed  St.  Mary's  Fuls  Cao^ 
during  the  year  1887  equal  to  23  cents ;  average  distance  by  water,  611.4  miles;  oovrn 
freight,  3,749,436  tons;  np  freight,  1,745,  313  tons. 
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Averagffreight  diargea  during  the  year  1887  on  each  of  the  following  iteme  carried  through 

St.  Mary'e  Falls  Canal 


Artioles. 


Cottl per  ton.. 

Flour per  barrel.. 

GnUn per  bashel.. 

IroD^mftnafactared per  ton.. 

Salt. per  barrel.. 

Copper... pe»  ton.. 

Iron  ore.. do.... 


Amount. 


$0.80 

.29 

.07 

2.35 

.18 

2.60 

1.75 


Article!. 


Lumber per  IC.. 

Silver  ore per  ton.. 

Stone... do — 

UncUasified  freight do — 

.   Ayerage  of  all  freight,  per  ton 


Ajnonnt 


$4.00 
8.00 
1.15 
4.00 


1.83 


Bespectfiilly  sabmitted. 


Lieat.  Col.  O.  M.  Pos, 

CorpB  of  Engineers f  U.  8»  A, 


E.  S.  Wheeler, 
General  Superintendent, 


OPERATING  AND   CARE  OF    SAINT  MART^S    FALLS  CANAL,  MICHIGAN. 

Saint  Mary's  Falls  Canal,  about  1  mile  in  length,  constitutes  a  part  of 
the  water-route  between  Lakes  Huron  and  Superior,  and  affords  a  means 
of  passing  the  Sault  de  Ste.  Marie,  overcoming  by  its  lockage  system  a 
difterence  of  level  of  about  18  feet. 

The  prism  is  of  variable  width,  and  has  a  depth  of  16  feet  at  the 
ordinary  stage  of  water. 

Soon  after  the  beginning  of  the  fiscal  year  the  double-lockage  system, 
existing  at  the  date  of  the  last  Annual  Eeport,  was  dcstro^d  by  the 
operations  connected  with  the  construction  of  a  cofferdam  to  inclose 
the  site  of  the  new  lock  under  the  project  for  the  enlargement  of  the 
canal,  which  required  the  removal  of  the  lower  end  of  the  south  wall 
of  the  old  locks  (of  1855),  together  with  the  south  leaf  of  the  lower  lock- 
gate.  Consequently  the  commerce  of  this  important  water-route  is  now 
entirely  dependent  upon  the  single  }ock  of  1881. 

The  old  locks  (of  1 855)  are  to  be  replaced  by  a  single  lock  800  feet 
long  between  gates,  uniformly  100  feet  wide,  with  21  feet  of  water  on 
the  luiter-sills  and  having  a  lift  of  something  less  than  18  feet,  the  full 
descent  of  Saint  Mary's  Falls. 

The  new  lock  (of  1881)  is  80  feet  wide,  narrowing  to  60  feet  at  the 
gates,  515  feet  between  gates,  with  17  feet  of  water  on  the  miter-sills, 
and  overcomes  the  difilerence  of  level  by  a  single  lift.  It  is  an  admir- 
able structure,  and  perfectly  serves  its  purpose.  Its  oi)eration  is  so 
rapid,  quiet,  and  efficient  that  our  experience  during  the  seven  years 
it  has  been  in  use  only  proves  the  great  care  with  which  all  the  details 
of  the  construction  were  studied  and  the  thoroughness  with  which 
they  were  executed. 

CONTRACTS. 

The  following  is  a  list  of  contracts  in  force  at  some  time  during  the 
fiscal  year,  and  the  prese^it  condition  of  each : 

With  Hickler  ^  Green,  dated  Jane  27,  1837,  for  machine  work ;  still  in  force. 
With  T.  B.  Rayl  d>Co.^  dated  October  19,  1^87,  for  hardware ;  completed. 
With  Johnson  &  Goss,  dated  October  19, 1887,  for  lumber,  shingles,  and  lime ;  com- 
pleted. 
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With  Wells  Wi  Leggett,  dated  October  26,  1837,  for  eleotrlc-light  sappliee;  eoni- 
pleted. 

With  W.  D.  Edwards  Sl  Co.,  dated  October  26,  1887,  for  ship-ohandlery,  etc;  oom- 
pleted. 

With  James  E.  Davis  &  Co.,  dated  October  26, 18B7,  for  paints,  oils,  etc.;  completed. 

With  the  Richmond  A,  Backus  Company,  dated  January  3,  186d,  for  stationery; 
completed. 

With  William  R.  Santley,  dated  Febmary  27,  1888,  for  white  oak  timber;  stiU  in 
force. 

With  Burnett  &  Strachan,  dated  March  19,  1888,  for  one  oil  t«nk ;  completed. 

With  Hickler  &  Green,  dated  March  19,  16^,  for  castings,  etc.;  completed. 

The  contract  dated  Febraary  17, 1887,  with  Westervelt  &  Dennis,  for 
furnishing  timber  for  one  set  of  lower  gates  for  the  lock  of  1881,  to 
which  reference  was  made  in  the  last  Annual  Report,  terminated  on  the 
30th  of  June,  1887,  by  its  own  limitation,  after  the  greater  part  of  the 
pine  sheathing  had  been  delivered.  They  expressed  a  willingness,  how- 
ever, to  fumitsh  the  remainder  of  the  timber  later,  and  it  was  agreed 
that  if  they  did  so  it  would  be  purchased  at  the  contract  prices.  Noae 
was  delivered  under  this  agreement,  and  one  member  of  the  firm  hatr. 
ing  subsequently  committed  sui6ide,  the  other  gave  formal  notice  of  his 
inability  to  deliver  any  timber. 

New  proposals  were  then  invited,  and  on  the  27th  February,  18S8, 
a  contract  was  entered  into  with  William  B.  Santley,  under  which  be 
agreed  to  deliver  the  required  oak  timber  at  the  canal  on  or  before  Jane 
30, 1888,  but  afterwards  asked  that  the  date  of  delivery  be  extendeii 
ninety  days.  The  reasons  assigned  were  considered  of  sufficient  weight 
and,  by  authority  of  the  Chief  of  Engineers,  the  contract  was  extended 
as  requested.  ' 

No  timber  has  yet  been  delivered,  but  it  is  hoped  that  the  contract 
will  be  duly  completed,  as  extended,  and  that  after  nearly  eighteen 
months  of  earnest  effort  we  may  succeed  in  obtaining  this  material, 
which  is  so  essential. 

OBaANIZATION. 

The  organization  of  the  regular  lock  force  has  been  increased  since 
the  date  of  the  last  Annual  Report  by  1  watchman.  It  now  consists  of  1 
superintendent,  2  assistant  superintendents,  1  clerk,  2  enginemen,  2 
foremen,  5  watchmen,  and  15  lockmen.  There  has  been  but  little 
change  in  the  personnel. 

A  small  labor  party  of  variable  strength  is  employed  to  make  current 
repairs  to  buildings  and  piers,  in  policing  the  grounds,  and  in  doing  any 
other  work  that  may  be  required  of  them.  This  party  is  under  the  m- 
mediate  charge  of  a  third  foreman. 


ACCIDENTS  AND  DELAYS. 

On  the  16th  September,  1887,  the  cable  which  opens  the  south  balf 
of  the  lower  gates  of  the  lock  broke  at  10.30  a.  m.  Three  hoars  a»*i 
five  minutes  were  occupied  in  replacing  it.  On  the  23d  of  the  same 
mouth,  at  2.25  a.  m.,  the  same  cable  again  parted,  and  six  hours  and  forO 
five  minutes  were  occupied  in  replacing  it.  The  latter  break  was  caastnl 
by  the  cable  running  out  of  the  sheave.  On  each  occasion  several  ves 
sels  were  delayed. 

On  October  10, 1887,  the  lock  was  closedfor  six  hours  to  tighten  the 
stuffing-boxes  of  the  valve  engines  before  putting  in  the  oil  tor  coW 
weather  use. 

June  2, 1888,  the  steam  barge  Fred  Mereur  ran  into  the  northwestern 
pier  opposite  the  range  light  and  crushed  in  the  outer  face  of  the  pier* 
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OABE  OF  PBOPEBTT  AND  pBOUNDS. 

After  the  close  of  navigation  for  the  season  of  1887  the  valve  engines 
were  taken  oat,  and  during  the  winter  new  piston-rods  were  made  and 
the  engines  thoroughly  repaired. 

Upon  an  examination  of  the  emptying- valve  frames  it  was  found  that 
the  bottom  piece  of  each  was  broken  near  the  corners.  The  broken 
pieces  were  replaced  and  bolted  to  the  floor  of  the  lock.  The  axes  of 
all  the  valves  were  found  considerably  worn,  and  all  the  valve  seats 
were  bush^.  All  of  the  rest  of  the  lock  machinery  received  the  usual 
overhauling,  repairs,  cleaning,  and  painting. 

An  iron  tank,  with  a  capacity  of  625  gallons,  has  been  built  to  hold 
the  oil  which  is  used  in  the  hydraulic  engines  and  pipes  duriog  cold 
weather. 

Both  lock  culverts  were  inspected  throughout  their  whole  length. 
They  were  found  in  perfect  condition,  and  the  deposit  of  silt  at  the  lower 
ond  was  less  than  at  the  time  of  the  previous  examination,  amounting  to 
only  a  few  cubic  yards. 

During  the  year  350  small  shade  trees  were  planted  on  the  canal 
grounds.  The  walks  have  been  repaired,  and  the  buildings  and  fences 
painted  and  whitewashed. 

MOVABLE  DAM. 

The  movable  dam  was  closed  once  each  month  during  the  season  of 
navigation.  This  work  was  usually  done  at  night,  after  vessels  had 
ceased  to  arrive. 

The  dam  itself  has  been  kept  in  complete  order,  but,  owing  to  the  blast- 
ing and  dredging  going  on  just  above,  it  has  not  been  possible  to  keep 
the  sill  dear  from  earth  and  stones. 

DIVINO  OBEW. 

The  diving  crew  was  employed  on  an  average  two  or  three  times  a 
month  iu  making  repairs  and  examinations.  During  most  of  the  sea- 
sou  there  was  no  other  diving  apparatus  at  Sault  Ste.  Marie,  and, 
under  exceptional  conditions,  its  use  for  making  examinations  of  injury 
to^ vessels  was  permitted,  subject  to  such  regulations  as  would  prevent 
abuse  of  the  privilege.  There  is  now  a  complete  private  wrecking  out- 
outfit  kept  at  the  place,  and  the  use  of  the  Government  diving  appara- 
tusin  connection  with  injured  vessels  will  be  no  longer  necessary. 

BEBUILDINa  PIEB  SUPEBSTBUOTUBE. 

Six  hundred  and  fifty  feet  of  superstructure  on  the  south  side  of  the 
canal  has  been  rebuilt.  The  timber  for  this  work  was  purchased  from 
0.  E.  Mitchell  at  his  contract  price  for  such  timber  furnished  by  him 
for  the  coffer-dam  cribs.  The  average  cost  of  the  9,777  cubic  feet  used 
was  20^  cents  per  cubic  foot. 

During  July,  1887,  The  Sault  Ste.  Marie  Bridge  Company  com- 
menced the  construction  of  a  railroad  bridge  across  the  river  and  canal, 
under  authority  of  the  act  of  Congress  approved  July  8,  1882.  To 
fEicilitate  their  operations  they  were  allowed,  by  authority  of  the  Secre- 
tary of  War,  to  use  about  400  feet  of  the  northwest  pier  of  the  canal 
for  the  purpose  of  landing  materials.    The  fixed  portion  of  the  bridge 
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was  first  completed.  TJie  draw-span  over  the  canal  was  erected  after 
the  close  of  navigation,  and  the  bridge  is  now  in  use.  So  far  as  the  in- 
terests of  the  Oovemment  are  concerned  the  bridge  oompany  com- 
plied with  every  provision  of  the  law.  They  asked  no  privilege  which 
it  was  improper  to  grant,  and  promptly  conformed  to  every  require- 
ment made  of  them. 


REMOVAL  OF  SPOIL  BANKS. 

It  has  always  been  deemed  desirable  to  secure  the  removal  of  the  old 
spoil  banks,  which  so  marred  the  appearance  of  the  canal,  provided  it 
conld  be  done  withoat  cost  to  the  United  States.  Accordingly  all  per- 
sons have  been  encouraged  to  take  as  much  of  this  waste  materiad  as 
possible,  the  only  condition  imposed  being  that  the  grade  be  left  sach 
as  the  canal  authorities  might  indicate.  Under  this  general  permission, 
given  specifically  to  them,  however,  the  bridge  company  and  the  Da- 
lutb.  South  Shore  and  Atlantic  Railway  Company  have  removed  all  of 
the  spoil  banks  west  of  the  movable  diim,  thus  greatly  improving  the 
appearance  of  the  canal  grounds. 

ESTIMATES. 

The  estimated  cost  of  operating  and  care  during  the  fiscal  year  eod* 
ing  June  30,  1888,  was  $31,000.  The  expenditures  in  gross  amonuted 
to  $29,898.72.  From  this  should  be  deducted  the  sum  of  $844,  received 
for  dry-dockiug,  leaving  $29,054.72  as  the  net  cost  of  operating  and  care 
for  the  fiscal  year. 

The  project  for  operating  and  care  of  the  canal  for  the  fiscal  ye;ir 
ending  June  30, 1889,  contemplates  maintaining  the  present  organiza- 
tion; purchasing  the  requisite  supplies ;  moving  any  buildings  belong- 
ing to  the  canal  that  may  stand  in  the  way  of  the  work  in  progress  in 
connection  with  the  construction  of  the  proposed  new  lock;  purchasing, 
by  contract,  the  timber  i*equired  for  one  set  of  lower  gates  for  the  lock 
of  1881 ;  building  a  rongh  shed  to  cover  this  timber  from  the  weather; 
probably  constructing  the  gates ;  employing  such  labor  as  may  be  re- 
quired in  making  current  repairs  and  policing  the  canal  grounds. 

The  estimated  cost  of  the  foregoing  is  as  follows,  viz: 

For  pay  of  regular  lock  force $t9,000 

For  pay  of  labor  party 6,000 

For  general  purchases 5,000 

For  timber  for  one  set  of  lower  look-gates 3,000 

Total 36,000 

No  estimate  is  included  for  extraordinary  repairs  which  may  ^ 
rendered  necessary  by  accident.  Such  can  not  be  foreseen  and  there- 
fore can  not  be  estimated  for. 

In  case  of  injury  or  damage  to  the  canal  beyond  that  due  to  ordinary 
wear  and  tear,  it  must  be  promptly  made  good  at  whatever  cost. 

All  expenses  of  operating  and  care  are  provided  for  by  indefinite 
appropriation  under  section  4  of  the  river  and  harbor  act  appro^^ 
July  5, 1884. 
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Statement  of  the  biMineas  of  St.  Mary's  FalU  Canal^  Michigan^  for  the  fiscal  if  car  ending 

June  30, 1888. 


Number  and  oUws  of  vessels  passed ; 

Side>wheel  steamers 

Screw  steamers 

Sail-vessels^ 

Rafts  and  unregistered  oraft  — 


Total  passages 


i  cht  and  passenger  traffic : 

Oottl notions. 

Copper do... 

Flour iNurels. 

Wheat bushels. 

Grain,  other  than  wheat. .  .do . . . 

Ironore nettons. 

Pig  and  manufactured  iron  .do. . . 


41 

6,835 

2,830 

817 


8.823 


1.005,270 
81,868 

1.646.236 
28,027,100 

1,022,252 

2,328.276 
63.671 


Freight  and  passenger  traffic— Continued: 

Salt «. ban-els.. 

Silver  ore nettons.. 

Lumber feet.B.M..  188, 

Building  stone net  tons. . 

MisccluMieous  and  onclassifled. 
in^ludinff  2,214|S|8  tons  of  wool 
and  810J^  tons  of  hides,  net 

•  tons 

Number  of  passengers 

Total  registeredT  tonnage 4, 

Total  freight  tonnage fi( 

Total  registered  tonnage  since  open 
ingthe  canal  in  1856 42, 


201,022 

1,108 

228,000 

20.404 


340,800 

20.404 

471,076 

681,160 

426. 778 


SiatewMnt  of  reeeipia  and  expenditures  at  Si,  Mary's  Palls  CanaJ,  Michiganf  during  the 

fiscal  year  ending  June  30,  1888. 


Beceipta. 

Expenditures. 

Sourae. 

Amount. 

For  what  purpose. 

▲mount 

DrT'-dochine 

1844.00 

Office  expenses 

$1,20&00 

Qeneral  purchases 

3, 142. 83 

Bepairs 

6,706.08 

'*  - 

LaSor  (ODenMtinff  and  care) 

18, 067. 21 

Extra  labor 

1,244.07 

Liirht  on  lock 

861.63 

844.00 

28^808.72 

Net  cost  of  operating  and  care  of  cana 

1 

20,064.72 

Statement  of  the  number  of  vessels  passed  through  St,  Mary's  Falls  Canal,  Michigan, 
with  number  of  times  and  cost  of  lockages  for  the  fiscal  year  ending  June  30,  1688. 


Nnmberof  vessels 8,823 

Number  of  lockages 3,040 

Begistered  tonnage t 4,741,076 

Frelgbt  tonnage 6,581.169 

Totiu  time  during  which  locks  were  2,650^  35* 

operated 

Average  time  occapied  in  making  a 

locki^ 39- 


Total  timespent  by  vessels  in  the  locks  4  894^  16" 
Average  time  spent  by  vessels  in  pass- 
ing locks 39" 

Cost  per  lockage |7. 37 

Cost  per  vessel. |3.29 

Cost  per  ton  registered $0. 00^ 

Cost  per  ton  frdght $0.00^ 


NoTS.— Cost  includes  all  repairs  and  improvaments  made  by  the  operating  and  care  of  force  and  labor 
party  and  purchases  therefor. 

During  the  fiscal  year  the  canal  was  open  to  navigation  two  hundred 
and  ten  days,  or  eight  days  less  than  in  the  fiscal  year  1886-'87.  It  was 
closed  for  the  winter  on  December  2, 1887,  and  opened  May  7  for  the 
season  of  1888. 

The  total  amonnt  of  registered  tonnage  through  the  canal  in  the  thirty- 
three  years  from  its  opening  in  1855  to  June  30,  1888,  was  42,426,778 
tons.  Of  this  aggregate,  22,474,291  tons,  or  more  than  one-half,  has 
passed  since  the  opening  of  the  new  lock,  September  1, 1881,  a  period 
of  less  ttiau  seven  years.  The  freight  tonnage  during  the  latter  period 
was  23,329,070  tons. 

During  the  month  of  June,  1888,  the  amount  of  freight  passed  through 
the  canal  was  1,023,315,  which  was  69,394  tons  greater  than  the  tonnage 
of  any  other  month  in  its  history. 

The  statement  of  passages  and  lockages  during  the  fiscal  year  shows 
an  inorease  of  897  in  the  former  and  248  in  the  latter. 
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The  statement  also  shows  au  iucrease  of  353,285  in  the  registered  ton- 
nage and  698,367  tons  freight  over  the  commerce  of  the  pr^eding  fiscal 
year. 

The  increase  in  operating  expenses  over  the  preceding  fiscal  year  was 
$7,367.80.  This  is  accounted  for  by  the  purchase  of  material  and  re- 
building of  650  linear  feet  of  the  superstructure  of  the  pier  on  the  south 
side  of  the  canal,  the  employment  of  an  additional  foreman  and  office 
watchman,  at  a  compensation  of  $75  per  month  each,  the  employment 
of  the  entire  regular  lock  force  for  an  additional  month,  the  renewal  of 
portions  of  the  operating  machinery,  and  the  complete  repair  of  the  re- 
mainder. 

Money  sUUement. 

Amoant  reqaired  for  fiscal  year  ending  Jane  30,  1889 $36,000.00 

Balance  remainiDg  in  hand  from  allotment  of  preceding  year,  exolnsive  of 
outstanding  liabilities 1,101.28 

Additional  allotment  reqaired  for  fiscal  year  ending  Jane  30  1889 34, 898.72 


Abstract  of  bids  for  furnishing  supplies  of  operating  and  oare  of  St.  Mary's  FaUs  Canal, 
Mich.f  received  and  opened  October  8,  1887,  in  accordance  with  advertisement  dat^  Sep- 
tember 28,  1887. 


No. 

of 
bids. 


1 
2 
3 

1 
2 


1 
1 
2 
3 
4 
1 


Name  and  residence  of  bidder. 


T. B.  Rayl  &  Co.,  Detroit,  Mich. 

HodgHon   &  Howard,  Detroit, 

Mich. 
P.  M.  Cbureb  &  Co.,  Sanlt  Ste. 

Mario,  Micb. 
n.  D.  Ell  wards  &  Co.,  Detroit, 

Mich. 
P.M. Church  &  Co.,  Sault  Ste. 

Marie,  Mich. 

JameH  E.  Daviit  Sc  Co.,  Detroit, 
Mich. 


Wolla  W.  Legjjett,  agent,  De- 
troit. Mich. 

Johnson    Sc   Goss,    Saalt   Sto. 
Marie.  Mich. 

Charles  Hehard   &.  Son,  Saalt 
Sto.  Mariti,  Mich. 

John  Spiy  Lumbt^r  Company, 
Sanlt  St«,  Marie.  Mich. 

Gcor<:o  Komp,  Sault  Ste.  Marie, 
Mich. 

do 


Item. 


Hardware 

do... 

do... 


Ship  obandlerv  and 
diverB  suppuea. 


.do 


Paints,  oils,  etc. 


Electric  light  sap- 
plies. 
Lumber  and  lime... 


.do 
.do 
.do 


Coal 


Amount. 


$136.86 

461.60 

393.13 

1.676.65 

1,386.24 

(  63&07) 
<  658. 97> 
(  678.97) 


7»4.13 
557.25 
677.25 
690.00 
17.25 
360.00 


Bemarka. 


Recommended    for    aee^t- 
ance. 


Do. 


Recommended  for  scoept- 
auoe  nucb  one  of  the  throe 
which  included  tlie  grade 
of  oil  which  may  m  re- 
quired. 

Recommended    for    accept- 
ance. 
Do. 

Incomplete ;  no  bid  on  lim«. 

Da 

Incompleta ;  no  bid  on  Im- 
ber. 

Recommended    for    accept- 
ance. 


val 


N0TB8. — The  bid  of  P.  M.  Charch  &  Co.,  for  hardware,  gi^es  no  figures  on  3  nuts  for  guard-ga^^ 

jilvc.H,  2  wire  .screens,  2  d«»zen  iron  scrowj*,  which,  at  the  flgares  given  by  T.  B.  Rayl  Sc  Co.,  the  u>'^' 

est  bidders,  amoiinta  to  $60.45,  making  the  complete  bid  $4^.58.    The  bid  of  P.  M.  Church  Jk.  Co.,  ^^^ 

ship  chandlery  jj;ivcs  no  (Igiirea  on  2,000  feot  wire  rope,  which,  at  Uie  figures  given  by  H.  D.  Kdwaf"*^^ 

Sl  Co.,  amounts  to  $3J0,  making  the  complete  bid  $1,710.24. 


Abstract  of  bi(h  for  furnishing  stationery  for  operating  and  care  of  St,  Mary's  FalU  Caw^ 
Mich.,  received  and  opened  December  22,  1887,  in  aooordanoe  with  advertieement  da^ 
Decembei'  3,  1887. 


No. 


Name  and  residence  of  bidder. 


The  Richmond  and  Backus  Company,  Detroit, 
Mich. 


Approximate 
total. 


1318.64 


Remarks. 


Recommended  for 
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tract  of  bids  for  furnUking  while-oak  lumher  for  lock-gates  at  St.  Mary's  Falls  Canals 
lick.,  received  and  opened  on  Febrnary  18,  18^,  in  accordance  with  advertisement  dated 
inuary  19,  1888. 


» 
• 

• 

Name  and  reaidenoe  of  bidder! 

White  oak, 

miioeper 

I^OOO  feet 

fi.M. 

Remarks. 

I 

WM\i%m  R.  Bftntlf^T.  'WifllfnffiolL  Ohio .  ... 

$54.00 
75.75 
79.50 
8&00 

Recommended  for  aooeptanoe. 

2 

Thnmaft  R,  Fortvtn  TV>tn>it.  Mich    ...r,     .t« 

1 

C.  J.  Uovd.  Detroit  Mioh 

1 

Wiiliam'T.  Caaffratn.  Milwaokee.  Wla 

tract  of  bids  for  one  oil  tanJ^  steel  and  castings  for  operating  and  eare  of  St.  Mary*$ 
'alls  Canalf  Mick.^  received  and  opened  March  5,  1888,  tii  accordance  with  advertise' 
ent  dated  February  23.  1888. 


Name  and  reaidence  of  bidder. 

One  oil 
Unk,  total. 

Steoland  braiia 
and  iron  cast 
inga,  approxi- 
mate total. 

Remarks. 

Burnett  A  Straohan,  Saolt  Ste.  Marie,  Mich . . 
Hickler  A.  Oreen,  Sanlt  Ste.  Marie,  Mioh  .... 

$147 
325 

$210 

0 

Recommended  for  ac- 

ceptanc<». 
Steel    and    castings, 

recommended    for 

acceptance. 

wised  stateoient  of  expenditures  incurred  on  account  of  app  ropriation  for  operating  and 
ire  of  canals  and  other  works  of  navigatiouy  as  applied  to  operating  and  care  of  St, 
lary*s  Falls  Oanal^  Mich. y  for  the  fiscal  year  ending  June  30,  1888. 

FOR  PAl^T  OF  THE  MONTH  OF  JULY,  1887. 


ite. 

No.  of 
voucher. 

From  whom  purchased. 

Articles. 

Total. 

e   1 

5 

C.  Corbett,  manager  West- 
em  Union  Telegraph  Com- 
pany. 

Transmission  of  telegrams  from  and  to 
Washington. 

$0.45 

FOR  MONTH  OF  AUGUST.  1887. 


«.4 


land  2 


Pay-rolls,  July  . . 


1  superintendeflt 

2  assistant  superintendents,  at  $100  each 

1  clerk 

1  engineonan 

1  engineman 

8  foremen,  2  months  and  18  days,  at  $75 

each. 

2  watchmen,  at  $50  each 

2  watchmen,  at  $45  each 

21ockmen,  at  $80  each 

2  lookmen,  1  month  and  20|  days,  at  $50 

each. 
11  lockmen,  10  months  and  28|  days,  at 

$45  each. 
1  carpenter,  260  hours,  at  25  cents  per 

hour. 
1  tinner,  32  hours,  at  25  cents  per  hour . , 
1  scrubber,  05 hoars,  at  15  cents  per  hour 
18  laborers,  2,722  hours,  at  17|  oents  per 

hour* 


150.00 
200.00 
150.00 
90.00 
80.00 
196.00 

100.00 
90.00 

120.00 
99.17 

492.75 

65.00 

8.00 

9.75 

476. 4S 


~—  -dN* 
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Itemized  statement  of  expenditures  incurred  on  account  of  appropriation  for  operating  a»i 
care  of  oanaU  and  other  work*  of  navigation^  ete. ---Con  tinned. 

FOB  MONTH  OF  SBPTEHBBR,  1887. 


Date. 


1887. 
Sept.  5 


AuR.    1 

8 

19 

27 

Sept.  30 


No.  of 
Toacher. 


1,2,  and  3 


From  whom  parohAsed. 


Pay*roll8,  Aagiist 


John  Hickler.... 

doK 

do 

do :. 

George  H.  Smith. 


Artiolea. 


1  anperintendent 

2  aesistantBaperintoBdenta,  at  $100  each. 

1  clerk .\:. 

lengineman 

lengineman 

2  foremen,  1  month  and  21  days,  »t  175 
each. 

1  watchman,  29day8,  at|75 

2  watchmen,  1  month  and  20  days,  at  fSO 
each. 

2  watchmen,  2  months,  at  $45  each 

2  lookmen,  1  month  and  20  daya,  at  |60 

each. 

21ockmen,  2  months,  at  |60  each 

11  lockmen,  10  months  and  18  days,  at  $45 

each. 
1  carpenter,  280  hoars,  at  25  cents  per 

hoar. 

1  foreman 

1  Bcrabher,  80  hoars,  at  15  cents  per 

hoar. 
14  laborers,  2,864  hoars,  at  17|  cents  per 

hoar. 
5  hoars'  work  with  steam-hammer,  at  75 

cents  per  hoar. 
2|  hoars'  work  with  lathe,  at  80  cents  per 

hoar. 
8  hoars*  work  with  steam-hammer,  at  75 

cents  per  hoar. 
Shoan'  work  with  steam-hammer,  at  75 

cents  per  hoar. 
Bent  of  onestorage  room  in  Detroit,  Mich., 

from  July  1  to  September  30, 1887,  both 

days  included,  boin^  three  months,  at 

$100  per  year. 


Total 


$150.00 

2oaf)o 

ISOlOO 

gaoo 

80.00 
128.75 

7150 
98.33 

90.00 

moo 

100.00 
477.00 

06.00 

75.00 
12.00 

446.17 

8.75 

L» 

2.25 


FOB  MONTH  OF  OCTOBEB,  1887. 


Oct.     7 


1,2  and  3 


Sept  24 
20 


Pay-rolls,  September. 


John  Hickler. 
do 


1  saperintendent 

2  assistant  saperintendents,  at  $100  each 

1  clerk 

1  engineuian 

1  engineman 

2  foremen,  at  $75  each 

1  watchman 

2  watchmen,  1  month  and  29  dnya,  at  $60 
each. 

2  watchmen,  at$45each 

2  lockmen,  at  $80  each 

2  lockmen,  1  month  and  10|  d*y8,  at  $50 

each. 
11  lookmen,  10  months  and  12|  days,  at  $45 

each. 
1  carpenter,  212)  hoars,  at  25  oents  per 

hoar. 

1  Bcrabber,  85  hoars,  at  15  cents  per  hoar 

2  laborens  13  hoars'  at  25  cents  per  hoar 
11  Laborers,  2,087ihoars,  at  17|  oents  per 

hoar. 
17  hoars'  work  with  steam-hammer,  at  75 

oeots  per  hoar, 
li  hoars  work  with  drill,  at  80  cents  per 

hoar. 


k 


WSbh*  i3SSpm?%i 


apasa 
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lized  BtateiHtHt  of  expenditures  incurred  on  (iceount  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation ^  etc, — CoDtinaea. 

FOR  MONTH  OF  NOVBMBBB,  1887. 


ite. 


J7. 


le 

28 


3 
8 


Ko.of 
Toucher. 


laDd2 


From  wkom  pnrohsied. 


Pay-roUt,  October. 


Cluuiiicey  B.  Mitchell 


E.  H.  Moreton 


F.  Faynun,  secretary  and 
treaaarer  The  Detroit 
Free  Press  Oompaoy. 

John  Hicklor 

do 

do 


J.  T.  Whiting,  agent 


O.  M.  Poe,  lieatenant-oolo 
nel  of  Engineers.  ' 

tlD.'  W.  Bro^ 

Democrat 

Company. 

lea  B.  Di 


ry 
g 


Articles. 


1  aaperintendent 

2  aaalatant  aaperintendenta,  at  $100  each. 

1  clerk 

1  ensineman .% 

1  en^eman,  20|  days,  at $80  per  month . . 
1  foreman 

1  watchman ^ 

2  watchmen,  at  tfiO  eao  h 

2  watchmen,  at  $45  each 

21ockmen,at$60each.. 

21ockmen,  1  month  and  6|  days,  at  $50 

each. 
11  lockmen,  IC  months  and  2S^  days,  at 
$45  each. 

1  foreman 

2  divera,  8  days,  at  $7.60  per  day 

1  carpenter,  100  hoars,  at  25  cents  per 

hour. 
1  scmbber,  75  honrs,  at  15  cents  per  hoar. 
1  laborer,  2S|  hoors,  at  25  cents  per  hoar. 

0  laborers,  978|  hoars,  at  17|  coots  per 
hoar. 

112,044  feet,  B.  M..  pine  lamber,  at  $17 
perM. 

4,032  feet,  B.  M.,  hemlock  lamber,  at 
$18.26  per  M. 

842  feet,  B.  M.,  pine  lamber,  at  $10  per  M . 

Cartage  of  1  box  of  hardware  fh>m 
steuner  dock  to  office  of  superintend- 
ing engineer,  Detroit,  Mich. 

Advertiung  for  proposals  for  snppliee. . . 

6  hoars'  lathe  work,  at  CO  cents  per  hoor. 

1  hoar's  work  with  steam-hammer 

7|  hoars'  lathe  work,  at  00  cents  per  hoar. 
I  hoar's  work  with  steam  hammer,  at  75 

cents  per  hoar. 

Transporting  ftt>m  Saalt  8te.  Marie, 
Mich.,  to  DetioitMich..  1  box  hard- 
ware weighing  100  poaods. 

Mileage  from  Detroit,  Mich.,  to  Saolt 
Ste.  Marie,  Mich.,  and  return,  being 
086  miles,  at  8  cents  per  mile. 

Advertising  for  proposals  for  supplies. .. 

50  pounds  alabastine,  light  green,  at  6^ 

cents  per  i>oand. 
64  pounas  black,  lamp,  at  0|  cents  per 

pound. 
5  pounds  blue,  ultramarine,  at  17  cents 
per  pound. 

pounds  brown,  Spanish,  at  7  cents  per 
pound. 

dozen  brushes,  paint.  No.  8  Bd 

osen  brushes,  striping,  No.  5 

oeen  brushes,  sasn,  No.  5 

en    bricks,  bath,   at  75  cents  per 
sen. 

chimneys,  lamp 

gunds  of  glue,  white,  at  25  cents  per 
■^uid. 
ends  green,  chrome,  at  101  cents  per 
|nd. 
JwD  globes,  lantern,  at  75  cents  per 

tinds  lead,  white,  first  quality,  at 

>ts  per  pound. 

'antems 

Ions  oil,  linseed,  raw,  at  40  cents 

Ion. 

s  oil,  linseed,  boiled,  at  43  cents 

oil,  kerosene,  at  10  cents  per 

oil,  castor,  at  17|  cents  per 


TotaL 


$150.00 

200.00 

150.00 

90.00 

7a  67 

75.00 

76.00 

100.00 

90.00 

120.00 

50.17 

485.25 

$75.00 
22.50 
47.50 

11.25 

6.37 

171.22 

1,920.05 

58.43 

5.47 
.25 


4.80 

3.60 
.75 

4.50 
.37 

.35 

64.88 

1.95 

3.25 

6.08 

.85 

.85 

17.00 
.10 
.80 
.38 

5.00 
2.50 

2.62 

1.50 

107.50 

6.00 
40.01 

42.71 


1946     BEPOBT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 

Itemized  statement  to/  expenditures  incurred  on  account  of  approprioHon  for  operating  and 
care  offianale  and  other  toorks  of  navigation,  eto.--ContiAaed. 

FOB  MONTH  OF  NOVBICBBB,  1887— Continned. 


Date. 


1887. 
Not.  18 


28 


No.  of 
voucher. 


10 


U 


From  whom  pnrohAsed. 


jMoea  E.  DatU  A  Co 


Oeori^  K«np. 


Artielet. 


100|  gallons  oil,  lard,  winter  otralnedl,  at 

68  cents  per  gaUon. 
2.000  gallons  oil.  West  Virginia  lubricat- 

^Ki  29^  gtaTlty,  at  10  cents  per  gallon. 
25  gallons  oil,  sperm,  at  M  cents  per  gal> 

lun. 

1  quart  oil,  sperm,  extra  qnality 

100  pounds  putty,  at  ^  cents  per  pound . . 

1  dozen  sponges,  carriage 

25  pounda  salsoda,  at  if  cents  per  pound 
3  gallons  tar,  pine,  at  32  cents  per  gallon. . 
10  gallons  turpentine,  pure,  at  52  cents 

per  gallon. 

10  gallons  yamish,  at  f  1. 35  per  galkHi 

10  pounds  Termilion,  diry,  at  12  cents  per 

pound. 
10  pounds  wicks,  at  22  cents  per  pound.. 

1  gross  wicks,  lamp 

ISyards  wicks,  a  3  cents  per  yard 

5  pounds  yellow,  French,  at  7  cents  p^ 

pound. 
5  poondn  yellow,  chrome,  at  14  cents  p^ 

pound. 
30  tons  (of  2,000  pounds(  anthracite  stove 

coal,  at  $8  per  ton. 
15  tons  (of  2,000poond8)  anthracite  chest- 
nut coal,  at  18  per  ton. 


TotsL 


|68.» 

200.01 

21 50 

1.00 
2.  SO 
S.M 
37 
.M 
5.20 

13.50 
L2D 

120 

L25 

.45 

.35 

.70 

240.00 

12160 


FOB  MONTH  OF  DECBMBEB.  1887. 


Deo.     5 


Not.    8 
26 


Dec  31 


81 


land  2 


Pay-rolls.  November. 


JohnHioklsr. 
do 


do 

George  H.  Smith 


Pay-roU,  December,  oiBce 
supervising  engineer. 


1  superintendent 

2  assistant  superintendents,  at  $100  each 

1  clerk 

1  enginoman 

1  englneman 

1  foreman 

1  watchman :. 

2  watchmen,  at#50eaeh 

2  watchmen,  at  $45  each 

21ockmen,  at  $80  each 

2  lookmen,  1  month  and  28^  days,  at  $50 

each. 
11  lockmen,  10  months  and  0}  days,  at  $45 

each. 

1  diver,  iday,  at $7.50  per  day 

1  foreman 

1  carpenter,  260  houra.at  96  cents  per  hoar 
1  tinner.  9H  hours,  at  25  centa  per  hour. 
1  scrubber,  Qi  hours,  at  15  cents  per  hour. 
10  laborers,  2,661  hours,  at  17|  cents  per 

hour. 
i  hour's  work  with  ateam-hammer,  at  76 

cents  per  hour. 

1  hour's  work  with  lathe-hammer,  at  60 
cents  per  hour. 

2|  hours^  work  with  drill,  at  60  eents  per 
hour. 

2  hours'  work  with  drill,  at  60  eents  per 
hour. 

Bent  of  one  storage  room  in  Detiott» 
Mich.,  from  October  1  to  Deoember  U, 
1887  (both  days  included),  being  8 
months,  at  $10<i  per  year. 

2  clerks,  at  $175  per  month 

1  clerk rr. 

1  draughtsman 

1  copyist) 

1  messengw 

1  scrubber 


156.00 

20100 

150.00 

90.00 

8100 

7100 

7100 

10160 

90.00 

121 UO 

97.  M 

46112 

ITS 
7100 
6100 
2BLM 
14.35 
44115 

37 

60 

L35 

L20 

2SlOO 


S9100 

106.00 

17100 

50.00 

60.00 

100 


arsr-ar'^m' 


!  -X it' 


"*5"™"««"'"B!" 


APPENWX   J  J — BEPOET   OF   LIEUT.   COL.   FOE. 


1947 


m^ized  $taiement  of  fxpenditures  incurred  on  account  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation,  efo.---Continaed. 

FOB  MOinH  OF  JANUABr,  1888. 


>ato. 


n.     4 


LI67. 
U    21 


Naof 
▼ouober. 


l#]id  2 


From  whom  poroluMed. 


Pay  rolla.  Deeember,  1887 . 


T.B.BAyl4kOo, 


ArtidM. 


1  auperintendent 

2  AMiBtaiit  ■nperinieiidento,  at  $100  oooh . 

lolork 

lenginemaii  

1  engineman,  II  month,  at  $80 

Ifiiramaii,  limontlL  at  $75 

1  watchman,  ||  month,  at  $75 

2  watchmen.  134  days,  at  ^  month  oaoh. 

2  watchmen,  ll|monUia,  •i$45eaoh 

21ockmen,  tl  month,  at  $80  each 

21ookmen,  i|  month,  at  $50  each 

10  lockmeo.  3|g  monthe,  at  $46  each 

2diTen,  2 days. at $7. 60 per dav each 

1  carpenter,  270  noors,  at  25 cents  per  hour. 
1  tinner,  28|  hoora,  at  25  oenta  per  hoar . . 
1  acmbber,  40  hoorn,  at  15  oenta  per  hoar 


Idocenazea 

4  dosen  adies,  carpenter'a,  at  $U.  50  per 
dosen. 

I  doaen  angera,  H'inch 

26  poanda  Babbitt  metal,  sennine 

{doaen  braahea,  doat,  at  $8perdoaen 
doaen  brnahea,  atoTo 
only  block  galvanixed  iron, |-inch. ... .. . 


2  only  blocka,  galvanised  iron,  |*inch 

2only  baaina,  waah 

1  only  baain,  arinal 

1  doaen oatter wheela,  No.2 

1  dosen  oatter  wheela  No.l 

50  poanda  copoer,  sheet,  1-32 inch  thick.. 
4  only  cana,  ou,  1  qaart 

1  dosen  onapidora.  ^aatiron 

2  only  dippera,  4  quart 

1  dosen  flJea,  flat,  12-inoh,  amoothing 

|dosen  files,  bastard,  lOinch 

Idosen  fllea.  aaw.8-inoh 

2  only  ftinnela.  galraoised  iron 

1  dosen  forks,  hay,  8*tined 

2  only  feeders,  for  No.  50  QarUmd 

2  only  grates,  for  No.  90  Garland 

1  only  grindstone  and  fittings,  100-poand 

1  doaen  tumdles,  hammer 

1  doaen  handlea,  sledge 

Idosen  handlea, file 

1  doaen  handlea,  croaa^mt  a«w 

1  dosen  handlea,  ads 

2  only  hammera,  machine 

1  only  hammer,  copper 

1  dosen  haapa.  door,  8-inch 

8  only  locka,  door.  Tale 

J  dosen  locks,  pad 
acta  mica  for  No.  50  Garland 

10  kega  naila,  cat,  ateel,  10-inch 

2  kega  naila,  cat,  ateel,  0*iDch 

Ikegnalla,  oat,  ateel,  4-inch 

1  keg  naila,  wroaght,  10-inch 

1  keg  naila,  wrought,  8-inch 

12  packagea  oaila,  finiahing,  2-inch 

12  packagea  naila,  finiahing.  1  ^inch 

8  oidy  note  for  gnard-gate  valve 

1  only  pamp,  tin 

500  feet  pipe,  gaa.  1-inch  black 

1  doaen  piokai  railroad,  ads-eye 

2  dosen  packages  poliah,  atove 

i  dosen  pans,  dost,  tin,Kal 

1  ream  paper,  emery , 

X  dosen  peavys,  lambermanHi 

2on]y  pota  fire,  for  No.  50  Garland 

8  poaoda  nveta,with  barra,  copper-inch  | 

2  poanda  riveta.  with  barra,  copper-Inch  f 
1  only  atovo,  Tremont  No.  2 

1  only  atove.  Garland  No.  30 , 

4  dosen  bare  aolder,  extra,  |bv| 

1  dozen  ahovela,  steel,  railroad 

8onlvaawa,croaaoat,5foot , 

2  only  aqoarea,  carpentera* 


TotaL 


$160.00 

200.00 

150.00 

M.00 

28.88 

27.60 

30.00 

22.90 

81.50 

44.00 

83.34 

165.00 

15.00 

07.50 

6.65 

6.00 

7.60 
6.75 

L80 
6.63 
2.00 
LOO 
.75 

1.40 
1.20 
8.10 
8.50 
8.00 
11.00 
L20 
4.00 
L25 
a85 
2.66 
1.15 
1.50 
1.50 
3.60 
1.50 
2.60 

.75 
2.10 

.25 

2.25 

2.60 

1.75 

l&OO 

.40 
4.50 
2.40 
4.00 
27.50 
6.00 
3.25 
3.40 
8.65 

.75 

.75 

60.00 

1.25 

26.50 

7.50 

1.20 

.35 

3.00 

14.60 

6.50 

1.80 

.60 
18.60 
82.8$ 

1.80 
10.76 

4.26 
2.66 


1948     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

Itemized  slatement  of  expenditures  incurred  on  aeeount  of  appropr  iation  for  operating  6tii 
care  of  canals  and  other  works  of  navigationy  0tc.---Oou tinned. 

FOR  MONTH  OF  JANUARY,  1888-Oontinaed. 


Date. 


18S7. 
Oct  21 


Deo.  28 


Nov.  2 
3 

Deo.  8 
8 

Not.  21 


No.  of 
voacber. 


8 


From  wbom  purchftsed. 


T.  B.  Rayl  6c  Co 


Johnson  Sl  6o9s 


F.  Fayram,  secretary  and 
treasurer,  The  Detroit 
Free  Press  Company. 

C.Coibett,manager  Western 
Union  Telegraph  C  o  m  • 
pany. 


H.  D.  Edwards  &.  Co 


ArUoles. 


4  only  Ronttles,  coal,  galvanised  iron 

idozen  shoyels^ fire,  iron 

1  only  screw-dnver,  steel 

I  only  stamp  (U.  S.  > 

3  only  sprinlders,  water,  tin 

lonly  screen,  brass  wire 

do 

I  dozen  scythes,  cast  steel 

1  dozen  scythe  stones 

6  gross  screws,. wood,  2-inch 

6 sross screws, wood,  |inch 

2  dozen  screws,  iron,  1-inch 

2  dozen  packages  tacks,  common,  8>onnoe 
2  poonds  tacks,  copper.  |-inch 

t  dozen  yalves,  checlc,  l-inch 
dozen  valves,  globe,  1-inch 

1  dozen  valves,  ^lobe,  2-incb  preMnre 

1  only  wrench,  monkey,  C-ineh 

1  only  wrench,  monkey,  7-ioch 

2  only  wrenches,  monkey.  18-ineh 

1  only  wrench,  pipe,  No.  2.  Barbans 

1  only  wrench,  nipe,  No.  3,  Barbans 

100  wanbers,  bolt,  |-inch 

inch 

■inch 

•Inch 

-inch... 


100  washers,  bolt, 
100  washers,  bolt, 
100  washers,  bolt^ 
100  washers,  bolt, 

1  dozen  wheelbarrows,  railroad 

1,020  feet  B.  M.  lumber,  common 

stock,  at  f  12  per  M  feet $12.35 

Less  10  per  cent  returned L23 


Advertising  for  proposals  for  stationery. 


Transmission  of  telenams  on  oflBcial  busi- 
ness to  and  from  Detroit,  Mich.,  as  fol- 
lows  * 

To  Washington,  D.  C.  23  words 

From  Washington,  D.  C.  19  words . . 
To  Sanlt  Ste.  Mario,  Mich.,  20  woids 
From  Saalt  Ste.Marie.Mich.,  24  words 

3  dozen  brooms,  extra  heavy,  at$2L0Oper 
dozen. 

2  dozen  bmshes  (scmb),  at  $2.50  per 
dozen. 

1  only  belt  leather,  10  feet  long 

1  part  cement  leather  belt 

45  yards  cloth  ootUm,  at  9  oenti  per  yard 

1  dozen  chairs,  heavy  arm 

10  yards  duck  cotton,  lO^nnoe,  at  15  cents 
per  yard. 

i  dozen  dnsten  (feather)  at  $&.50per 
dozen. 

1  only  ensign.  United  States,  6  by  12  fleet 


1  only  ensign,  United  States,  74  by  13  feet 
1  only  ensign.  United  States,  9  by  18  feet. 
10  yards  red  flannel,  at  33  cents  per  jmtd. 

1  only  glass,  marine,  binocular 

200  feet  halvards  (flag).at  1|  cents  per  foot 

00  pieces  leather  2U  inchm  diameter,  4 
indi  thick ;  30  pieces  leather  80  inches 
diameter,  J  inch  thick. 

1  side  leather  (lace)  12  square  feet 

20  pounds  marline,  first  qnaUty,  at  15 

cents  per  pound. 

2  matches,  cases,  at  $1.50  each 

2  only  mats,  door  rubber,  at  $1.75  each  .. 
50  feet  packing  composition,  at  24  oents 

per  foot 
2,211  poonds  nunilla  rope,  at  11  cents 

per  pound. 
1  coil  rope,  oast-steel  wire,  2,000  feel;  at 

16  cents  per  foot. 

10  barrels  salt,  at  95  cents  per  barrel 

4  pounds  twine,  Matre,  at  25  oenti  per 

poood. 


ToUL 


$146 

l.» 

.70 

.75 
123 
105 
130 
L45 

2.45 
l.«2 

.ae 

.85 

.70 

150 

185 

MOD 

.45 

.56 

161 

IM 

175 

.a 

.65 

.71 

.75 

19.56 


11.12 
6.71 


.3 
.26 
.26 
.24 

7.« 
&66 

^. 

1 


SE 


.ass: 


APPENDIX  J  J — REPORT   OF   LIEUT.   COL.   POE. 


1949 


fmUed  $iatemeni  of  expenditures  inowrred  im  ococmnt  of  appropriation  for  operating  and 
care  ofcanale  and  other  works  of  navigation,  efo.— Continued. 

FOB  MONTH  OF  JAKUART.  1888-CoDtmaecL 


)ate. 

No.  of 
voaoher. 

From  whom  purchMed. 

Articles. 

Total 

1887. 
►T.  21 

7 
8 

• 

H.  D.  Edwards  A,  Co 

• 

Wells  W.  Leggett,   agent 
Bmsli  Eleotno  Compaoy. 

• 

1  only  air-pamp,  Morse  improred 

1  only  driving  nelmet  and  breast-plate. . . 
1  pair  divinir  shoes 

$360.00 
88.00 
10.00 

1  pair  diving  weights 

12.50 

2  only  diving  dresses,  at  $30  each 

2  pair  diving  pants  (canvas),  at  42.25  per 
pair. 

100  feet  diving  hose  (with  ooaplings),  at 
32  cents  per  foot. 

3  pairs  diving  mittens,  a»  $4-50  per  pair. . 

2  paim  mitten  rings,  at  $4.50  per  pair 

i  dozen  wristbands,  rubber,  at  $2.50  per 

pair. 
1  Quart  cement 

60.00 
4.50 

32.00 

13  50 

9.00 

16.00 

.50 

1  vard  natchincT 

1.50 

1  onl  V  crotch  slran 

.50 

188& 

n.  26 

2  pairs  breast-plate  {wds  at  $1.80  per  pair 
2  dozen  breast  bolts  and  screws,  at  $4.50 
per  dozen. 

2  only  bells,  15-incb  gong,  at  $27  each. .. . 

3  sets  brushes  for  10-light  dynamo,at$1.80 
per  set. 

1  dozen  brushes  for  dash-pot 

3.60 
9.00 

54.  (H) 

3.60 

4.80 

25  only  bushings,  rubber,  at  35  cents  each 
12  only  bushiugs,  rubber  switch,  at  35 

cents  each. 
6,000  carbons,  copper  coated,  ^  inch,  at 

$25  per  thoasanu. 
50  sheets  cloth,  crocus,  at  7  cents  each. . 
2  yards  cloth,  gum,  at  $1.15  per  yard — 

1  dozen  carboo-holdors,  dash-pot 

1  dozen  carbon-holders,  upper 

1  dozen  carbon- holders,  lower 

8.75 
4.20 

150.00 

3.50 

2.30 

40.80 

12,60 

12.60 

450  feet  cable-submarine,  No.  4,  at  45  cents 

per  foot. 
2  only  lamps,  electric,  Brush  patent,  at 

f70  each. 
6  only  magnet  spools,  at  $10.50  each  . . . 
12  only  magnet  spools  (small;,  at  $3.25 

each. 

1  dozen  rods,  dash-pot,  at  $2.40  each 

12  only  springs,  steel,  spiral,  at  18  cents 

each. 
1  dozen  screws. 4  inch  lon^? 

202.50 

140.00 

63.00 
30.00 

1.20 
2.16 

.  12 

1  doTsen  screws,  \  inch  lon^  . .  

2  doxon  screws.  }  inch  long,  at  12  cents 
per  dozen 

2  sets  segment  plates,  at  $3.75  per  set . . 
10  feet  tubing,  rubber,  at  10  cents  per 

foot 
1  dozen  thumb-screws 

.12 
.24 

7.60 
1.00 

.84 

12  only  wires,  insulated,  3  feet  9  inches 

long,  at  15  cents  each. 
25  feet  wire - 

1.80 
1.50 

1,200  feet  wire,  electric  light,  No.  8 

30.00 

FOB  MONTH  OF  FEBRUART,  1888. 


bi     2 


0.  19 


Pay.ron  January,  1888. 


Tbos.  Williamson,  manager 
Detroit  Free  Press  Print- 
ing Company. 


1  superintendent ■ 

2  assistant  snpenntendents,  at  $100  each . 

1  clerk 

1  engineman 

1  watchmiui 

For  300  copies  of  advertisement,  instruc- 
tions, specifloations,  and  proposals  for 
white4Mk  timber. 


150.00 

200.00 

150.00 

90.00 

45.00 

12.82 


I 


rrr-'- 


1950  BBPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 


Itemized  statement  of  expenditures  incurred  on  acoount  of  appropriation  for  operating  ni 
eare  of  canals  and  other  works  of  navigation^  e<o.~Contiiiued. 

FOB  MONTH  OF  KABCH,  1888. 


Date. 


1888w 
Mar.   2 


Jan.  13 

to 
Jan.   31 


l£ar.  14 


Naof 
vonoher. 


8 


From  whom  porcbaaed. 


Pay-ioU.  Febroary 


John  Hiokler. 


S 


CharlM  F.  Baokna,  aeore- 
tary  and  tTeasaror  of  the 
Bichmond  it  fiaoKns  Co. 


Artifllea. 


1  soperlntendeat 

2  aaaiatant  soperintendflnta,  at  $100  each. 

lolerk 

lengineman 

Iwaichman 

29|  hours  work  with  tteam-haramer,  at 

75  oents  per  hoar. 

1  hour's  work  with  drill 

70|  hoars'  work  with  lathe,  at  60  oents 

per  hour. 
28  Doun'  work  with  planer,  at  60  oents 
per  hoar. 

2  only  baskets,  waete-paper,  at  60  eeata 
each. 

1, 000  only  blanks,  watchman's  records. . . 
3,  OOOooly  blanks,  vessel  reports,  at  $2. 50, 

per  M. 
1, 000  only  bbuiks,  roles  and  renilations 
500  only  blanks,  tufi;  reports,  at  fi  par  M 
25  only  blocks,  scratch,  8  by  12,  at  15  cents 

25only  bloeks,  scratch,  6  by  6i,  atlOcents 

each. 
2  only  books  copy -press,  80O  pages,  at 

1.65  each. 
6  only  books,  register  of  lockages,  at  |7 

each. 
6  only  books,  statistical  register,  at|6 

each. 
12  only  books,  watchman's  reoords,  at 

$L  15  each. 
480  only  books,  ressel  reports,  at  $13  JO 

per  hundred. 
100  only  books,  tug  reports 

2  doaen  books,  time,  monthly,  at  $1.80 
per  dozen. 

lonly  book, diary, 8 by 9| 

1  only  brush,  oopy  press 

25  yards  clou,  cotton,  at  G  cents  per  yard 

1  only  cyclostyle  daplioating  apparatus. 
1,000  only  envelopes,  official,  4|  by  ^,  at 

40  cents  per  hundred. 
1.000 only  envelopes,  official,  8|  by  8|,  at 

85  centa  per  hundred. 
266  only  envelopes,  official,  a|  by  6,  at  40 

cents  per  hundred. 
500  only  envelopes,  plain,  3|  by  6^  at  21 

oents  per  hundred. 
50  only  envelopes,  box,  i  by  0|,  at  $3  per 

hundred. 
5  pounds  gum  arabioum,  at  86  oents  per 

pound. 

3  quarts  ink,  Arnold's,  at  38  oents  per 
quart. 

2  qnarUink,  copying  Faber'a.  at  50  cents 
per  quart. 

1  quart  ink,  Worthington's 

1  pint  ink,  crimson.  Carter's.  

8  DotUes  ink,  indelible,  for  cyclost^e,  at 

60  oents  each. 
500  sheets  paper,  blotting,  19  by  24^  at  60 

cents  each. 
500  half  sheets  paper,  writinc,oAeial  head, 

at  $8.40  per  M. 
1 ,  000  half  sheets  paper,  writing,  oflloial. . . 
Iream paper,  foolsoap 

1  ream  paper,  note 

300  sheets  paper,  prepared  for  eyolostyle 

at  $4.16  per  hundrra. 
800  sheets  pi^^,  unruled,  14  by  17,  st  15 
oents. 

3  dozen  pencils,  Faber'a  red  No.  3,  at  35 
oents  per  doxen. 

2  dozen  pencils,  Faber'a  red  Ko.  4,  at  S5 
oents  per  dosen. 

2  dozen  penholders,  wood,  at  75  oents  par 
dosen. 


Tstd. 


1.51 

L6I 
L« 
LM 
4.3S 

la 

.9 
l» 

l» 
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Itemized  $tatement  of  expenditures  incurred  on  acoount  of  appropriation  for  operating  and 
care  of  canals  and  o^ier  works  of  navigation,  0(o.--Continaed. 

FOB  HOKTH  OF  HABCH,  1888-C<mtiniied. 


Dftte. 

No.  of 
voaoher. 

From  whom  pnrebaeed. 

Artiolee. 

Total. 

1888. 
Mar.  14 

3 

Cberleii  F.  Beokne,  secre- 
tary and  trnaaarer  of  the 
Richmond  it  Baokaa  Co. 

6  boxes  pens,  Spenoerian  Ko.  1,  at  80 
cents  each. 

$4.80 

1  onlynen  for  oyclostvle .> 

3.00 

1  only  niler  mbber.  18  inch 

60 

^ 

I  pair  shears,  oiBce,  13-inoh.  plated 

Adyertising  for  proposals  for  furnishing 
white-oak  timber. 

1.60 

Jmi.   19 

4 

A.  A.Pomeroy.. 

2.16 

10 

5 

F.  Faynrn,  seoretarr  and 
treasurer  of  the  Detroit 

Advertising  lor  proposals  for  famishing 
white  oak-timber. 

184 

Free  Press  Company. 
B.  8.  Wheeler,  genecal  so- 
perintendent. 

Har.    0 

6 

Trayeling  expenses,  Detroit  to  Saalt  Ste. 
Marie,  Mich. 

16.65 

Feb.    1 

7 

John  Hickler..... 

15|  honiB*  work  with  tteam,  hammer,  at 
75  cents  per  hoor. 

11.62 

to 

Feb.  29 

870  hoars'  work  with  lathe»  at  00  cents  per 

hoar. 
20  hoars'  work  with  phHier,at  60  cents  per 

hoar. 
18ft  boon*  work  with  drill,  at  60  cents  per 

nnnfl* 

227.40 

17.40 

&26 

ICer.  31 

8 

George  H.  Smith 

Bent  of  one  storage  room  in  Detroit, 
Mich.,  fh>m  January  1  to  March  81, 
1888  (both  days  indasiye),  being    d 

25.00 

months,  at  flOO  per  year. 

FOB  MOKTH  OF  APBIL.  188& 


AprU  2 


ICay  30 


Feb.  23 


Mar.    1 

to 
liar.  22 

Apr.  19 


land  2 


8 


6 


Pay-rolls,  March. 


B,  B.  Hntohinson,  secretary 
Detroit  Bleotrical  Works. 


D.  W.  Browneli,  secretary 
Democrat  PabUshing 
Company. 

JohnHicUer , 


E.  Bmery,    agent  Duluth 
Sooth  Shore  and  D.  By. 


1  soperintendent 

2  assistant  soperintendents,  at  $100  eaph 

Iderk .VT. 

1  engineman 

1  engineman 

2foremen,  at$75each 

2  watchmen,  Itf  montlis,  at  $50  each 

2  watchmen,  lif  months,  at  $46  each 

2  lockmen,  2  months,  at  $60  per  month . . . 
2  lockmen,  lU  months,  at  $oO  p«r month. 
10  lockmen,  8  months  and  28|  days,  at  $45 

per  month. 

1  carpenter,  270  hoars,  at  25  cents  per  hoor 

1  scrubber,  30  hoars,  at  15  cents  per  hour  . 

1  team.  5  hoars,  at  50  cents  per  hour 

1  blacksmith,  34  hours,  at  80  cents  per 
honr. 

1  machinist,  17^  hours,  at  80  cents  per 
honr. 

1  laborer,  14}  hours,  at  15  cents  per  hour. . 

For  flight  and  charges  from  Sault  Ste. 
Marie  to  Detroit,  Mich.,  on  1  box  elec- 
tric bells,  weighing  200  pounds,  at  60 
cents  per  100  pounds. 

Advertising  for  proposals  for  iron  tank, 
cast  steeiT brass  and  iron  castings,  etc. 

17  hours*  work  with  lathe,  at  60  cents  per 
hoar. 

182|  hours'  work  with  planer,  at  60  cents 
per  hour. 

Freight  and  charges  from  Detroit  to 
Saalt  Ste.  Marie,  Mich.,  on  one  box 
and  one  barrel  containing  electrical 
apparatus  iBell's  battery,  etc.),  weigh- 
ing 250  pounds,  at  60  cents  per  100 
pounds. 


150.00 
200.00 
150.00 
90.00 
80.00 
150.00 

jfo.  ihI 

88.60 
120.03 

93.35 
402.70 

67.50 
4.50 
2.50 

10.20 

5.25 

2.20 
L20 


2.10 

10.20 

100.35 

1.25 
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Itemized  8taienient  of  expenditures  incurred  on  aooount  of  appropriation  for  operatmg  am 
care  of  canals  and  other  works  of  navigation,  efc.-— Continned. 

FOR  MONTH  OF  MAT.  1888. 


Date. 


1888. 
Hay    3 


No.  of 
vouchor. 


Apr.  10 


May  15 
May  11 


Apr.    1 

to 
Apr.  25 


1-2 


From  whom  pnrchaaed. 


4 
5 


6 


Pay-rolls,  April. 


E.  B.  Hutchinson,  seore- 
tary  Detroit  Electrical 
Works. 


Burnett  &,  Strachan . 
J.  T.  Whitinfi;,  agent 

John  Hiokler 


Articles. 


1  sa]>erintendent 

2  assistant  superintendents,  2  months,  at 
$100  each. 

1  clerk. 

len^eman 

len^eman 

2  foremen,  1  ^^  months,  at  $75  per  month . . 

1  watchman,  iS  months,  at  $75  per  month 

2  watchmen,  1|3  months,  at  $50  each 

2  watchmen,  2  monhs,  at  $45  each 

2  lockmen,  2  months,  at  $60  each  

2  lockmen,  1  month  and  24|  days,  at  $50 

eacii. 

10  lockmen,  9^  months,  at  $45  each 

1  diver,  |day,  at  $7.50  per  day 

1  blackismith,  ITZ^  hours,  at  30  cents  per 

hoar. 
1  carpenter,  270  hours,  at  25  cents  per 

hoar. 
1  tinner,  11  hoars,  at  25  cents  per  hour  .. 
1  laborer,  20  hoars,  at  15  cents  per  hour  . 

1  scrubber,  55 hoars,  at  15  cents  per  hoar. 
20  cells  Leolaach6  battery,  at  00   cents 

each. 

2  wood  posh  buttons,  at  25  cents  each    . . 
Be- winding  2  skeleton  beUs,  at  $2. 50  each . 

1  oil  tank 

Freight  charges  from  Detroit  to  Saolt 

Ste.  Marie.  Mich.,  on  4  boxes  official 

books,  stationery  etc.,  weij^hiu);  1,170 

pounds,  at  28  cents  per  100  pounds. 
161^  hours'  work  with  lathe,  at  60  cents 

per  hour. 
4^  hours'  work  with  bolt-ontter,  at  QD 

cents  per  hour. 
9|  hours  work  with  drill,  at  00  cents  per 

hoar. 
47^  hours'  work  with  planer,  at  GO  cents 

per  hour. 
38  nours'  work  with  steam  hammer,  at 

75  C4»it8  per  hour. 


FOR  MONTH  OF  JUNE,  1888. 


June    4 


May  31 


1-2 


Pay-rolls,  May . 


Hickler  &  Green. 


1  superintendent 

2  assistant saperintendents,  at$100  each . 

1  clerk 

1  engineman 

1  engioeman 

2foremen,  at$75each 

1  watchman 

2  watchmen,  2  months,  at  $45  each 

2  watchmen,  2}^  month.s,  <tt  $45  each . .. 

2  lockmen,  2  months,  at  $60  each 

2  lockmen,  2  months,  at  $50  each 

11  lockmen,  10  months,  and  27^  days,  at 

$45  each. 

1  foreman 

1  carpenter,  270  hoars,  at  25  cents  per 

hour. 
1  scrabber,  75  hoars,  at  15  cents  per  boor. 
1  machinist,  10  hoars,  at  25  oents  per 

hoar. 
1  team,  155  hours,  at  40  oents  per  hour  . . 
1  team,  12^  hoars,  at  35  cents  pur  hoar. . . 
8  laborers,  1,686  hours,  at  17^  cents  per 

hour. 
1  blacksmith,  0|  hoars,  at  35  cents  per 

hour. 
1,220  pounds  cast  steel,  at  7}  cents  per 

pound. 
407  pounds  brass  eastings,  at  80 oents  per 

pound. 
816  pounds  iron  castings,  at  ^  cents  per 

pound. 


1150  P» 
150  W 

gO-W 
160.00 

75. 0« 
100.  M 

85  50 
120. » 

loaoo 

4I12S 

75.00 
«7.M 

U.!5 
290 

4» 

12T 

mi« 
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1953 


/(vmifMl  statement  of  expenditures  incurred  an  account  of  appropriation  for  operating  and 
care  ofoanala  and  other  worke  of  navigation^  e/o.— -Continaed. 

FOB  MONTH  OF  JUNB.  188a-Continued. 


Dste. 

No.  of 
▼oaoher. 

From  whom  pnrohMed. 

▲rtioles. 

Total. 

^11114     1 

4 

6 

6 

JohDVOD  ft  OOM  .T..r^  ■,,,^, 

4,356  feet,  B.  M.,  common  pine  lumber,  at 

$12  per  M.  fec^t,  52.27;  lose  10  per  cent., 

retained,  $5.23. 
4^  hoars'  work  with  steam  hammer,  at  75 

cents  per  hoar. 
2  hours'  work  with  lathe,  at  60  cents  per 

hour. 
Bent  of  one  storage  room  in   Detroit, 

Mich.,  from  Aprfl  1  to  Jane  80.  1888 

(both  days  inclusive),  being  3  months, 

at  $100  per  year. 

$47.04 

8  37 

Umj  31 

.TnnA  jIA 

.Tnhn  HiokleT --^r** t-  -,,- 

1.20 
25  00 

FOB  MONTH  OF  JULY,  1888. 


Jme  30 


1  superintendent 

2  assistant  superintendents,  at  $100  each 

1  clerk 

1  engineman 

1  cngineman 

2  foremen,  at  $75  each 

1  watchman,  20jk  days,  at  $75  per  month . . 

2  watchmen  l^f  at'$50ciu;h 

3  watchmen  U  month,  at  $45  each 

2  lockmen,  2  mouths,  at  $60  each 

2  lockmen,  2  months,  nt  $50  each 

13  lockmen,  U/g  months,  at  $45  each 

1  carpenter.  260  hours,  at  25  cents  per 

hour. 
1  sorabber,   100  honrs,  at  15  cents  per 

hour. 
1  team,  2|  hours,  at  40  cents  per  hour    . 
12  laborers,  2,361  hours,  at  17^  cents  per 

hour. 


$150.00 
loo.  00 

150.00 

90.00 

80.00 

150.00 

73.75 

96.67 

43.50 

120.00 

100.00 

505.50 

66.00 

15.00 

1.00 
413. 16 


29,808.72 


J  J  3. 

,      DRY-DOCK  AT  SAINT  MARY'S  FALLS  CANAL,  MICHIGAN. 

There  is  nothing  to  add  to  the  snbjcct-matter  of  preceding  reports  in 
regard  to  this  work  beyond  the  fact  that  the  construction  of  the  coffer- 
dam inclosing  the  site  of  the  proposed  lock  at  Saint  Mary's  Falls  Canal 
has  reached  that  stage  which  renders  necessary  the  tearing  out  of  the 
walls  of  the  old  lower  lock,  and  therefore  all  projects  aiming  at  convert- 
ing the  old  State  locks  into  a  dry-dock  must  be  considered  as  dis- 
posed of. 

The  proposition  to  locate  a  drydock  in  immediate  proximity  to  the 
lockage  system  is  as  objectionable  as  ever ;  but  if  it  should  be  decided 
to  do  so,  then  the  location  heretofore  referred  to,  at  the  eastern  end  of 
the  area  transferred  from  the  Fort  Brady  military  reservation  to  the 
canal  reservation,  is  the  least  objectionable. 

Amoant  (estimated)  required  for  the  constraction  of  a  drv-dock  at  the  point 

indicated .\ |:?23,872 

Amoiint  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890.     150, 000 

Which  should  be  added  to  the  $65,000  (more  or  less)  which  it  is  un- 
derstood the  State  t)f  Michigan  holds  in  readiness  to  transfer  to  the 
United  States  for  the  purpose  of  constructing  a  dry-dock  at  Saint 
Mary's  Falls  Canal. 

ENO  88 123 


I 
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J  J  4. 

IMPROVEMENT  OF  HAY  LAKE  CHANNEL,   SAINT  MARY'S  RIVER,  MICH- 

IGAN. 

The  original  estimates  for  this  improvement  were  based  upon  a  proj- 
ect for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
navigable  channel  of  St.  Mary's  River  at  Sugar  Island  Rapids  (aboat 
2\  miles  below  the  canal),  through  these  into  Hay  Lake,  and  then,  by 
way  of  Middle  Neebish,  rejoining  the  present  navigable  channel  at  the 
foot  of  Sugar  Island,  thus  saving^  distance  of  11  miles  and  obtaining 
a  route  which  it  is  practicable  to  so  mark  with  lights  as  to  be  navigable 
at  night — a  condition  impracticable  with  the  present  channel. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  depth  to  19  feet,  and  this  has 
been  further  increased  to  20  feet. 

The  estimated  cost  of  the  present  project  is  $2,659,115,  subject,  how- 
ever, to  change  should  unexpected  diflficulties  be  developed  during  the 
progress  of  the  work. 

Three  appropriations  have  been  made  for  the  work,  as  follows: 

By  act  of  Congress  passed  Augast  2,  1H82  .....^ - ^200, 000 

By  act  of  Congress  approved  July  6,  1884 125,000 

By  act  of  Congress  approved  August  5,  1886 150,000 

Total 1 475,000 

The  improvement  naturally  divides  into  three  parts.  Beginning  with 
tlie  upstream  part  they  are— 

(1)  Channel  through  Sugar  Island  Rapids. 

(2)  Channel  through  Middle  Neehish. 

(3)  Channel  at  Sailor's  Encarapmeot. 

Except  a  few  test-pits  at  Sugar  Island  Eapids,  the  work  of  excava- 
tion has  thus  ftir  been  prosecuted  only  at  Middle  Neebish  and  Sailort 
Encampment,  and  during  the  past  year  at  Middle  Keebish  only,  ^o 
difficulty  concerning  right  of  way  exists  at  either  locality;  but  thechan- 
nel  at  Sugar  Island  Kapids  must  pass,  for  a  portion  of  the  dist^Qce? 
through  private  i>roperty,  and  it  will  be  necessary  to  obtain  right  of 
way. 

LIST  OF  CONTRACTS  IN  FORCE  DURING  FISCAL  YEAR. 

Contract  dated  Maj^  22,  ISSQ,  with  Allen  Rains,  for  hard  wood,  closed. 

Contract  dated  December  24,  1666^  with  Hickler  &  Green,  for  dredging  at  Middle 
Neebi.sh. 

Contract  dated  April  30, 1887,  with  T.  B.  Rayl  <&  Co.,  for  hardware,  closed. 

Contract  dated  April  UO,  1887,  with  John  Spry  Lumber  Company,  for  lamber, 
closed. 

Contract  dated  April  30,  1887,  with  George  W.  Edwards  &  Co.,  for  ship-chandlery, 
etc.,  closed. 

Contract  dated  May  13,  1887,  with  George  Kemp,  for  coal,  closed. 

Contract  dated  May  13,  1887,  with  Alex.  Grieve,  for  meats,  closed. 

Contntct  dated  May  13,  1887,  with  C.  C.  Johns,  for  vegetables,  etc.,  closed. 

Contract  dated  May  13,  1887,  with  H.  E.  Hungerford,  for  hard  woo<l,  closed. 

Contract  dat*^d  Jnne  27,  1887,  with  John  Hickler,  for  machine  workl  .   , 

Contract  dated  Man  li  ID,  1888,  with  Hickler  &  Green,  for  materials  to  repair  Uni^ 
States  tng  Myrn,  closed. 

Contract  dated  May  5,  188-^,  with  N.  C.  Morgan  &  Co.,  for  meats,  vegetables,  etc. 

Contract  dated  May  5,  1888,  with  G.  &  It.  McMillan,  for  groceries,  closed. 

H.  E.  Huu^erford  delivered  one  lot  of  wood  under  his  contract,  bfl* 
failed  to  deliver  the  second  lot  required,  causing  emergency  purehafl^ 
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Id  open  market  of  mill-slabs,  etc.,  to  ran  the  plant  daring  the  remain- 
der of  season  of  1887. 

O.  O.  Johns  went  ont  of  basiness  and  failed  on  his  contract  for  vege- 
tables, etc.  Bishop  Bros,  and  Alex.  Orieve  filled  the  necessary  orders 
daring  the  remainder  of  season  of  1887  at  the  rates  specified  in  the  Johns 
contract. 

PLANT. 

The  plant  on  this  work  consists  of  one  tag,  one  drili-soow,  and  one 
qoarter-boat.  The  tag  received  extensive  repairs  daring  the  winter. 
About  two-thirds  of  her  keel  timber  and  planking  and  all  of  her  inner 
sheathing  is  new ;  her  npper  works  remain  nnchanged ;  her  boiler  was 
repaired  alK)at  the  legs ;  her  engine  received  a  new  throttle,  heater,  apd 
pamp,  and  was  thoronghly  repaired  in  all  parts. 

The  drill-scow  has  an  entire  new  deck  and  new  planking  at  both  ends 
under  the  rake. 

The  quarter-boat  has  been  calked,  painted,  and  put  in  good  order. 

OPEBATIONS  UNDER  OONTRAOT  OF  DEOEMBER  24,   1886. 

The  only  contract  for  excavation  in  force  was  that  of  above  date  with 
Hickler  &  Oreen  for  a  channel  300  feet  wide  and  20  feet  deep,  begin- 
ning at  section  509.  Work  has  been  continued  throughout  the  fiscal 
year,  excepting  the  period  December  1,  1887,  to  May  28,  1888.  The 
plant  consisted  of  3  dredges,  1  drill-scow,  and  the  necessary  tugs  and 
dump  scows  during  1887,  and  2  dredges  during  May  and  June,  1888. 

The  soft  decomposed  rock  was  first  scraped  off  to  a  depth  varying 
from  13  to  22  feet.  Between  sections  509  and  546,  where  necessary,  the 
rock  was  then  drilled  and  blasted.  For  this  purpose  the  contractors 
built  a  new  drill-scow,  carrying  two  IngersoU  drills,  which  were  operated 
with  steam  and  hydraulic  power.  The  number  of  holes  drilled  and 
blasted  i)er  day  ranged  from  21  to  68;  the  average  being  about  50.  The 
cartridges  used  were  2  inches  in  diameter  and  3  feet  long,  and  were  from 
50 to  64  per  cent  nitroglycerine.  The  contractors  manufactured  it  in 
their  powder-house  on  Neebish  Island  till  the  23d  August,  when  the 
acids  caught  fire  and  half  a  ton  of  powder  exploded,  demolishing  the 
powder-house,  and  also  the  storehouse,  50  feet  away,  but  the  1,200 
pounds  of  powder  in  it  did  not  explode.  From  sections  546  to  579  only 
two  lines  of  holes  were  drilled  down  the  side  channel-lines.  As  hard 
rock  as  there  is  in  the  Middle  Neebish  was  excavated  from  this  area  by 
Carkio,  Stickney  &  Oram's  new  dredge  No.  10,  working  for  Hickler  & 
Green. 

The  amount  of  material  excavated  down  to  the  20-foot  grade  and 
paid  for  is  34,301  cubic  yards,  costing  $1.95  per  yard,  or  a  total  of 
$66,886.95. 

The  amount  excavated  above  20foot  grade  is  44,086  cubic  yards ; 
amount  excavated  from  prism  is  48,219  cubic  yards.  The  scow  meas- 
urement was  57,683  cubic  yards,  and  exceeds  bank  measurement  by  31 
per  cent,  in  the  first  instance  and  19  per  cent,  in  the  second  instance. 

The  contractors  are  working  between  sections  509  and  579,  and  the 
total  excavation  for  that  area  will  be  58,312  cubic  yards,  which  at  $1.95 
per  yard  amounts  to  $113,709.38. 

PBOOBESS  OP  WORK  AND  COST  TO  JUNE  30,  1888. 

The  following  is  a  statement  of  the  amount  of  material  excavated, 
Under  the  different  contracts,  firom  Sugar  Island  Bapids,  Middle  lifee* 


\ 
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bish,  and  Sailor's  Encampment,  including  the  cost  per  cubic  yard  under 
the  different  contracts,  the  total  cost,  and  the  cost  per  cubic  yard  for  ttie 
whole : 


ContnotB,  etc. 


Febraary  28. 1883 

Septembers,  1864 * 

May  18, 1885 

Experimental  work,  dredge  and  drill 

December  24,  1886 

Sailors'  Bncampment 

Test  pits,  Sagar  Islimd  Bapids,  scow  meas- 
ure   

Excavated  at  Saear  Island  Rapids  for  filling 
cribs  for  coffer-dam.  No  cost  to  the  United 
States 

Engineering  and  office  and  sundry  expenses. 


Total 


{ 


Total  cnbio 
yards  exca- 
vated  above 
20-footgrade, 


161,701.1 
46,527 
58,330 
34,631 
34,301 


335,390.1 


Total  onbio 
yards  exca- 
vated from 
'  prism, 
B.  Id. 


201,  oeo 

69,411 
58,583 
36.113 
48.219 
6,644 

1,160 

16,862 


428,072 


Total  cost. 


$116,424.79 
26,^985.66 
51,913.70 
51.634.49 
66,886.95 
23,193.63 

274.93 


60,1S1&68 


I  397,530.21 


Cootpwca* 


\ 


16.72 
.58 

.89 
1.49 
L95 
3.49 

.24 


1.1 
.93 


-^ 


LEVEL  LINE. 

In  order  to  determine  the  fall  of  the  river  between  the  Middle 
Neebish  and  Sailor's  Encampment,  bench-mark  No.  2,  at  head  o^ 
Neebish  Island,  will  be  connected  by  a  line  of  precise  levels  with  th^ 
bench-mark  near  Johnson's  Dock,  on  Sailor's  Encampment  Island. 

In  November  the  cutter  crew  were  employed  at  a  cost  of  $187.32  in:::: 
cutting  out  a  line  between  the  two  bench-marks,  a  distance  of  about  ^ 
miles.  The  islands  were  thickly  wooded  with  maple,  cedar,  poplar  ^ 
alders,  etc. 

GENERAL  REMARKS. 

This  work  has  been  under  the  local  charge  of  Assistant  Engineer  E^ — 
S.  Wheeler,  with  Mr.  Joseph  Ripley,  assistant  engineer,  immediately^ 
in  charge.  The  latter  has  personally  attended  to  all  the  field-work^ 
being  aided  at  times  in  inspection  and  computations  by  Inspecton^ 
Common  and  Callard,  and  Subinspectors  Eeed,  Kallmau,  Mangelsdorf^ 
and  Poe. 

The  advantages  of  this  improvement  have  been  so  fully  set  forth  in,^ 
preceding  reports,  notably  beginning  at  page  2362  of  the  Annual  Be- 
port  of  the  Chief  of  Engineers  for  1882,  page  1836  of  the  Report  far  " 
1883,  page  2004  of  the  Report  for  1884,  and  page  2098  of  the  Report  for 
1885,  that  it  is  not  deemed  necessary  to  repeat  them. 

It  is  an  important  part  of  the  system  for  the  amelioration  of  the 
general  navigation  of  the  Oreat  Lakes,  and  if  it  had  been  available 
during  the  fiscal  year  just  closed  it  would  have  been  used  by  vessels 
carrying  more  than  5,581,169  tons  of  freight  and  29,494  passengers. 

The  first  estimates  for  this  work  were  those  of  the  late  Lieutenant- 
Colonel  Weitzel,  Corps  of  Engineers,  amounting  to  $2,127,292,  sub- 
mitted with  his  report  dated  January  14,  1882,  printed  as  House  Ex. 
Doc.  No.  64,  Forty-seventh  Congress,  first  session,  and  at  pages  3262 
et  seq.  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  they 
were  based  upon  a  project  which  contemplated  a  channel  depth  of  17 
feet. 

The  project  having  been  modified  with  a  view  to  a  depth  of  20  feet,  a 
modification  of  the  estimates  will  probably  be  required,  but  the  work  ba^^ 
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ot  jet  sufficiently  advanced  to  determine  whether  the  sum  ($2,659,115) 
btained  by  simply  increasing  by  25  per  cent,  the 'estimate  for  a  17-foot 
bannel  is  greatly  in  error.  I  am  inclined  to  think  it  is  not.  It  will 
lepend  in  some  degree  upon  the  rate  at  which  appropriations  are  made, 
^ith  larger  appropriations  better  contracts  can  be  made,  and  at  the 
ame  time  the  ratio  of  contingent  expenses  reduced. 

Tbus  far  the  appropriations  have  not  been  sufficient  to  warrant  under- 
aking  operations  at  more  than  one  locality.  But  they  should  now  be 
»cgun  at  Sugar  Island  Rapids,  without  at  the  same  time  reducing  them 
t;  Middle  Neebish.  At  the  present  rate  (an  average  of  about  $100,000 
«r  year)  it  will  take  more  than  twenty-five  years  to  complete  the  work. 

With  a  view  to  more  rapid  progress  and  greater  economy  in  carrying 
Ki  this  important  work,  which  everybody  admits  should  be  made  avail- 
iDle  as  soon  as  possible,  the  sum  of  at  least  $500,000  should  be  appro- 
bated, one-half  to  be  spent  at  each  of  the  two  localities  named  above. 

At  present  this  channel  has  no  commerce  worth  mentioning,  nor  will 
*  have  until  it  is  made  navigable  for  the  through  traffic,  when  its  com- 
merce wUl  be  practically  measured  by  that  through  St.  Mary's  Falls 
*mnal,  a  statement  of  which  is  given  in  connection  with  the  report  on 
'derating  and  care  of  that  work. 

Ordinarily  this,  in  common  with  all  other  improvements  along  the 
Waiter  route  between  Lake  Superior  and  the  lower  lakes,  is  spoken  of  as 

Idichigau  work,  whilst  the  fact  is  that  Michigan's  interest  is  only  about 
"^percent.,  the  remainder  pertaining  to  New  York,  Pennsylvania,  Ohio, 
l^linois,  Wisconsin,  Minnesota,  Dakota  and  Montana  Territories,  and 
fc^e  Dominion  of  Canada. 

«^itim»tod  coflt  of  20-foot  ohaonel  (sabjeot  to  revision) |2, 659, 1 15 

'^^propriated  to  date..: 475,000 

^^^Doant  yet  to  be  appropriated 2, 184,115 

The  work  is  located  in  the  collootion  district  of  Saperior,  Michigan ;  Marquette  is 
^^  neareet  port  of  entry,  bat  Sault  Ste.  Marie  is  a  sub-port. 

The  nearest  light-house  is  the  beacon  on  the  pier  at  the  western  end  of  St.  Mary's 
^«ll8CanaL 

Money  statement. 

J^yl,  1887,  amount  available $152,540.29 

^Qly  1, 18^,  amount  expended  during  fiscal  year,  exclusive 

ofliabiiities  outstanding  July  1,  1887 $72,005.08 

^uly  1,1888,  outstanding  liabilities 6,941.77 

'  ^ly  1, 18rtJ,  amount  covered  by  existing  contracts 73, 593. 44 

152. 540. 29 

Axnoantappropriatedbyactof  August  11,  1888 500,000.00 

r  Amount  (estimated)  required  for  completion  of  existing  project 1, 684, 115. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<     30,1890.. 500,000.00 

1  oabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

V   harbor  acts  of  1866  and  1867. 


4^t  0/  htdMfar  furuUhi»g  iiaiionenf  for  improving  Hay  Lake  Channel,  Sault  Ste. 
MomBtver,  Mtcktgan,  received  and  opened  December  23, 18«7,  in  accordance  with  adver- 
^*9ment  dated  December  3,  1887. 


Nsme  and  residanoe  of  bidder. 


1     The  Biehmond   St  Baelras  Compuiy,  Detroit, 
)  I     Mieh. 


Approzi- 
mate  total. 


$178. 71 


Beuarke. 


Recommended  for  accrtptaiieA. 


>*!: 
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Abstract  of  bids  far  onepump,  heater j  throttle^  and  castings  for  improving  Hay  Lak§  Chaa^ 
nel,  SauU  Ste.  Maris  Bivsry  Michigan,  received  and  opened  March  5,  ltS88,  in  ocoordMoe 
with  advertisement  dated  February  23,  Itidd. 


No. 

Name  and  residenoe  of  bidder. 

Pomp, 
heater, 
throUle, 
and  cast- 
ings. 

• 

Remarks. 

1 

Hioklerdt  Green,  Sanlt  Ste  Karie,  lHoh 

• 
$261 

Recommended  for  acceptance. 

Abstract  of  bids  for  supplies  for  improving  Hay  Lahs  Channel,  SauU  Ste,  Marie  Bxeer, 
Michigan,  received  and  opened  on  April  23,  1868,  in  accordance  with  advertisement 
dated  April  3,  1888. 


Na. 

Name  and  residence  of  Mdder. 

hi 

Approximate 
toUQ  of  meats. 

Approximate 

total  of 
vegetables. 

Remarlra. 

1 

G.  &  R.  McMUian,  Detroit,  ICicb.  . . . 

Jacob  Hull  &.  Co..  Detroit  Mich 

David  Wallace,  Detroit,  Mich 

Hnll  Brothers,  Detroit,  Mich 

$228.80 
230.90 
238.94 
247.81 

248.44 

250.31 

Recommended  for  aoeeptaaea 

2 

3 

4 

5 

Pei>pard   &,    MoKinney,   Saalt  Ste. 
Marie,  Mich i... 

6 

Otto  Sape  &,  Co.,  Saolt  Ste.  Marie, 
Mich 

1 

N.  C.  Morgan  it,  Co.,  Saalt  Ste.  Marie, 
Mich •- 

$293.12 
420.00 

$407.29 
536.25 

Recommended  for  aoceptsoee. 

2 

Bishop  Bros.,  Saolt  Ste.  Marie,  Mich. 

JJs. 

IMPROVEMENT  OF  HARBOR  AT  CHEBOYGAN,  MICHIGAN. 

Prior  to  andertaking  any  improvemeDt  at  this  harbor  only  6^  to  7  feet 
of  water  coald  be  carried  across  the  bar  at  the  moath  of  Oheboygan 
Eiver. 

The  original  project  for  the  improvement,  adopted  in  1871,  contem- 
plated dredging  a  channel  200  feet  wide  and  14  feet  deep  through  the       r 
bar,  and  revetting  each  side  by  a  sheet- pile  pier,  at  an  estimated  cost.      i 
of  $395,335. 

A  history  of  the  progress  of  the  work  of  improvement  to  the  yea^ 
1876  is  given  at  pages  530  and  531,  Report  of  the  Chief  of  EngineeC^ 
for  1876,  and  its  history  from  that  time  to  the  close  of  the  fiscal  yeai^^ 
ending  June  30, 1887,  is  given  at  pages  2247  and  2248,  Annual  Eepoc — ^ 
of  the  Chief  of  Engineers  for  1887.    The  project,  as  it  stood  at  the  clos^^^ 
of  the  last  fiscal  year,  provided  for  a  channel  depth  of  15  feet  for  th 
full  width  of  200  feet,  to  be  carried  as  far  op  the  river  as  the  ava^bl 
funds  would  permit. 

Because  of  the  low  price  for  excavation  under  the  contract  of  Jnne 
1887,  more  was  accomplished  than  was  foreseen,  and  the  work  was 
ried  up-stream  to  a  formation  of  hard-pan  which  was  known  to  exis 
but  which  it  was  not  expected  could  be  reached  with  the  funds  the 
available,  and  was  therefore  not  included  in  the  specifications  unde^^, 
which  the  proposals  were  made  upon  which  that  contract  was  baseg^ 
The  work  done  was  paid  for  from  balances  of  former  appropriationi^^^ 
leaving  untouched  the  entire  amount  of  the  appropriation  of  August  -^^f 
1886. 

A  further  project  for  dredging  was  submitted  February  4, 1888,  ar-«^ 
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approved  by  the  Chief  of  Engineers  under  date  of  February  8.    It  pro- 
poses to  continue  the  15-foot  channel  up-stream  to  the  State  Eoad  bridge. 

Consequently  the  project  for  the  improvement,  after  its  several  modi- 
fications, now  contemplates  a  channel  15  feet  deep,  and  generally  of  200 
feet  in  width,  from  the  15-foot  curve  in  the  Straits  of  Mackinac,  to  the  first 
bridge,  and  the  revetting  of  both  sides  of  the  channel  outside  the  shore- 
line. Thus  far  the  channel  already  dredged  stands  so  well  that  the  con- 
struction of  this  revetment  has  been  deferred,  and  it  is  highly  probable 
will  never  be  required.  , 

At  the  beginning  of  the  fiscal  year  but  one  contract  was  in  force, 
namely,  with  the  Green  Bay  Dredge  and  Pile  Driver  Company,  dated 
Jane  6, 1887,  for  dredging,  at  llj  cents  per  cubic  yard. 

A  survey  of  the  channel  undertaken  in  the  winter  of  1886-'87  was  in- 
terrupted because  the  ice  proved  insufficient  to  permit  its  completion. 
Before  the  dredge  could  be  properly  located  it  was  necessary  to  extend 
the  soundings  up-stream,  and  between  August  2  and  11  they  were^^r- 
ried  as  far  as  McArthur's  steam-boat  dock.  Under  the  contract  referred 
to  above,  the  actual  work  of  dredging  began  on  the  5th  of  August,  and 
continued  until  the  24th  of  October,  when,  the  specifications  having"  been 
exhausted,  the  contract  was  closed.  The  result  was  the  removal  of 
29,979  cubic  yards  of  material,  at  a  cost  for  dredging  of  $3,447.58. 

Except  for  the  fact  that  all  of  the  material  of  the  character  specified  had 
been  removed,  the  appropriation  would,  at  the  contract  price,  have  suf- 
ficed to  remove  a  total  of  162,000  cubic  yards,  or  more  than  three  times 
the  entire  aniount  remaining  to  be  excavated  to  carry  the  15foot  chan- 
nel to  the  State  Eoad  Bridge,  estimated  at  45,000  cubic  yards.  The  re- 
markably low  price  for  dredging  under  this  contract  accounts  for  the 
work  having  been  carried  further  than  was  anticipated. 

The  material  remaining  to  be  removed  is  specified  as  hardpan,  bowl- 
ders, and  clay,  with  a  small  quantity  of  overlying  sand  and  sawdust. 
By  advertisement,  dated  February  18,  1888,  proposals  were  invited  for 
the  required  excavation.  The  bids  were  opened  March  19,  1888,  and 
as  a  result,  a  contract,  dated  April  3, 1888,  was  entered  into  with  Chaun- 
cey  E.  Mitchell,  who  agrees  to  do  the  work  at  the  price  of  14.4  cents 
per  cubic  yard,  measured  in  the  scows,  and  to  complete  it  by  December 
1, 1888.  This  is  a  very  low  price,  and  if  the  contractor  does  not  fail, 
the  present  appropriation  will  be  more  than  sufficient  to  complete  the 
channel.  But  I  fear  that  he  has  undertaken  the  work  at  so  low  a  figure 
that  he  will  be  unable  to  complete  it.  I  feel  sure  that  he  can  not  do  so 
without  loss.  He  has  not  yet  begun  operations,  but  expects  to  do  so 
early  in  July. 

The  commerce  of  Cheboygan  is  steadily  increasing,  and  the  harbor  is 
of  greater  importance  than  it  was  supposed  it  would  be  when  the  im- 
provement was  first  undertaken.  It  is  gratifying  that  so  good  a  result 
should  have  been  obtained  at  a  cost  so  much  below  the  original  esti- 
mate. 

The  harbor  is  also  used  as  a  harbor  of  refuge,  a  large  number  of  ves- 
sels taking  shelter  here  during  the  year. 

The  work  is  located  in  the  Michigan  collection  district,  Michigan. 
The  nearest  port  of  entry  is  Grand  Haven,  Mich.,  and  the  nearest  light- 
house stands  on  the  pier-head  marking  the  outer  end  of  the  channel. 

Money  statement 

July  1,  1887,  amount  available t 119,291.20 

July  1,  1888,  amount  exx>ended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $4,976.08 

July  1,  1888,  amount  eovered  by  existing  contracts 14, 315. 12 

19.291.20 


-^^ 
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Amount  appropriated  by  act  of  August  11,  1888 $15,000.00 


i  Amount  (estimated)  required  for  completion  of  existing  project 70,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  18()6  and  1867. 


Abstract  of  bids  for  dredging  harbor  at  Cheboygan,  Mich,f  received  and  opened  March 
19,  18d'!j,  in  accordance  with  adeertisement  dated  February  18,  18ife. 


No. 


1 

o 

3 
4 
5 
6 


Name  and  reaidence  of  bidder. 


Ohaiioce?  E. Mitoholl,  Ludineton,  Mich. 

Clmrle**l?\  Daiibar.  Bnffalo,  N.  Y 

Ciiikin.  Stickuoy  *  Cr««i,  Knot  Saginaw,  Miuh.. 

William  Richardson,  Buffalo,  N.  Y  

Hickler  &  Groon.  SaultSuiute  Marie,  Mich 

L.  P.  &  J.  A.  Smith,  Cleveland.  Ohio 


Price  per  { 
eabic  yard,] 
tfcowmeas- 
nre. 


Remarks. 


Recommended  for  acceptance. 


TablCj  compiled  from  the  cnstom-houee  books^  showing  the  number  and  tonnage  of  rrnfelt 
entered  and  cltared^  from  the  opening  of  the  season  to  October  27,  18.-^7. 


Steam-veasels. 

Schooners   and 
bargea. 

Total 

Number. 

Tonnage. 

Nnmber. 

Tonnage. 

Number. 

ToQoa^ 

Ent*?rcd 

466 
477 

108,102 
109, 497 

319 
325 

93,  859 
94.463 

7R5 
802 

201. 9«1 

Total  

943 

217, 599 

644 

18g,322 

1,587 

m,^ 



Amoant  collected,  $346.55. 


Table  showing  the  ionvage  and  number  of  line  steamers  stopping  at  Cheboygan  during  Ike 

same  periody  that  do  not  appear  on  the  custom-house  books. 


City  of  Alpena  ... 
City  of  Mackinac. 

Atlantic 

Flora  

Total 


Tonnage. 


1.221 

808 
656 
562 


3,247 


Trips  (2  stops   Nnmber 
each  trip),      of  boata. 


54 

53 
32 
31 


170 


108 

106 

64 

62 


Tonnigo. 


131, «; 

41.** 
14.844 


340 


2»4,^ 


Summary  of  shipments  out  and  in. 


Articles. 


Lnraber feet,  B.M. 

Lath pieces 

IMrkets OO  -- 

ShiiiKlos JO  -- 

Cedar  railroa<l  ties a'" 

Cedar  teh'jjnrph  poles do... 

Cedar  pOHtit • do... 

Fish ♦<>"« 

Floor • barrels. 

G«neral  merchandise tons 

Biiek pieces 

Coal tons. 


Oat. 


100, 000, 000 

no,  000,  OlX) 

1,  000.  000 

8, 000,  000 

815,000 

37.000 

130,  000 

1,«XM) 

2.000 

6,000 

200.000 


\nr»'9*f^'^'*t**^** 


^t.»«i»»» 
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J  J  6. 

IMPROVEMENT  OF  HARBOR  AT  THUNDER  BAY,  MICHIGAN. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1876, 
the  object  being  to  obtain  an  entrance  channel  from  the  bay  into  the 
river  of  navigable  width  and  of  not  le^s  than  13  feet  in  depth.  The 
project  was  subsequently  modified  to  such  extent  as  to  provide  for  a 
depth  of  14  feet. 

This  had  been  practically  accomplished  al^the  date  of  the  Annual  Be- 
port  for  1884.  It  was  then  stated  that  the  improvement  wffs  of  such  a 
character  that  it  would  require  attention  from  time  to  time,  and  it  was 
recommended  that  a  sufficient  appcopriatiou  be  made  to  render  avail- 
able the  sum  of  $10,000  for  use  when  it  should  be  wanted.  This  was 
not  done,  however,  and  the  matter  has  remained  in  abeyance. 

Until  recently  no  complaint  of  insufficient  depth  of  water  in  the  har- 
bor has  reached  this  office.  This  was  undoubtedly  due  to  the  good  stage 
of  water  in  Lake  Huron.  But  the  expected  deterioration  of  the  channel 
has  certainly  been  going  on ;  and  this,  in  conjunction  with  a  low  stage 
of  water  and  the  use  of  larger  vessels  than  formerly,  has  caused  a  very 
general  demand  for  not  merely  the  restorations  of  the  14-foot  channel, 
but  its  further  improvement  to  18  feet. 

To  fully  restore  the  14foot  channel  will  require  the  expenditure  of 
about  $10,000,  and  of  this  amount  the  sum  of  $4,510.91  is  now  avail- 
able, leaving  $5,489.09  to  be  appropriated  if  the  present  project  be  con- 
tinned.  If  the  depth  is  to  be  made  16  feet,  the  sum  required  will  be 
$30,000,  in  addition  to  the  $4,510.91  now  available. 

The  commerce  directly  benefited  by  this  improvement  is  that  to  and 
from  Thunder  Bay  Biver,  at  the  mouth  of  which  is  situated  the  impor- 
tant and  rapidly  growing  city  of  Alpena. 

The  following  statistics  of  the  commerce  of  Thunder  Bay  Biver  for 
the  season  of  1887  were  kindly  furnished  me  in  writing  by  Mr.  Casper 
Alpern,  deputy  collector  of  customs  at  Alpena,  namely :  ToUil  tonnage 
of  vessels  entered  and  cleared  during  season  of  1887,  750,000  tons. 

Amount  and  value  of  exporta  for  the  same  season. 


Itomber fe«t,  B.M. 

Lath 


Shineles  .. 
Wood  palp 
Lime 


.-pounas.. 
.Daireis.. 


Fish {MOiids. 

Cedar  ties 

Cedar  posts 

TeL^^ph  poles 


Total  valne  of  exports 

Total  valae  of  miscellaneoas  merohandise  imported  by  vessels  during  the 
same  time 


Total 


Qoaatity. 


220, 000, 000 

50, 000, 000 

38,  000. 000 

3,  500,  000 

5,000 

1,  500.  000 

830, 000 

885,000 

25.000 


Talas. 


$2,  C40. 000 

60,000 

U4.00« 

175,000 

8,750 

70,000 

160,000 

32,000 

12,250 


8,267,000 
2,000,000 


5, 267, 000 


It  is  apparent  from  the  foregoing  that  the  commerce  of  this  harbor 
is  well  worthy  of  consideration,  and  I  therefore  venture  to  recommend 
that  the  depth  be  made  16  feet,  and  that  for  this  purpose  the  additional 
sum  of  $30,000  be  appropriated,  thus  making  the  whole  sum  $34,510.91. 
With  this  amount  in  hand  the  work  can  be  done  in  one  year. 

Tills  work  is  located  in  the  collection  district  of  Huron,  Mich.    The  nearest  port  of 
entry  is  Port  Hnron,  Mich.,  and  the  nearest  llght-bonse  is  at  the  work. 
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Money  statement. 

July  1,  1887,  amount  available )4,525.07 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  llabilitiea 
outstanding  July  1,  1887 14.16 

July  1, 1888,  balance  available 4,510.91 

{Amount  (estimated)  required  for  completion  of  proposed  project 30, 000.00 
Amount  that  can  be  profitablyexpended  in  fiscal  year  ending  June  30, 1890  34, 510. 91 
Submitted  in  compliance  witnrequirementsof  sections  2  of  river  and  har- 
bor acts  ^f  1866  and  1867. 


JJ7. 

IMPROVEMENT  OF  HARBOR  AT  AJJ  SABLE,  MICHIGAN. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  being  to  obtain  a  channel  of 
not  less  than  10  feet  in  depth  for  a  width  of  100  feet,  from  the  lake  to 
the  State  Road  Bridge  at  An  Sable.  The  attempts  to  improve  this 
harbor  have  not  been  as  successful  as  had  been  hoped.  The  reasons  for 
this  are  fully  set  forth  in  the  Annual  Report  of  1885.  (Se«  pages  2130 
et  seq.y  Annual  Report  of  Chief  of  Engineers' for  1885.) 

An  inspection  of  the  works  pertaining  to  this  improvement,  made  on 
the  8th  June,  1888,  only  served  to  confirm  the  opinion  heretofore  ex- 
pressed, that  it  is  not  possible  to  make  any  permanent  improvemeutof 
the  harbor  at  a  cost  commensurate  with  the  advantages  to  be  gained. 

The  training- walls  inside  the  river  are  generally  in  as  good  condition 
as  could  be  expected,  and  still  serv^e  their  purpose.  The  north  pier  is 
much  out  of  repair,  the  upper  courses  of  timber  in  the  superstructare 
decayed  and  broken,  and  a  very  considerable  portion  of  the  stone  fill- 
ing gone  from  the  cribs. 

The  crib  portion  of  the  south  pier  is  in  tolerable  condition.    In  18S^ 
a  pile  and  edging  revetment  850  feet  long  was  built  m  extension  of  th^ 
crib- work  of  the  south  pier.    The  inner  200  feet  of  this  is  in  fair  condv" 
tion,  and  answers  its  purpose.    The  remainder  is  either  gone  or  in  sad^ 
condition  as  to  form  more  of  an  obstruction  than  benefit  to  the  harbor^ 

The  shipments  from  this  port  are  large  and  important,  consisting 
lumber,  lath,  salt,  etc.,  but  are  principally  made  from  private  piers  boili 
into  the  lake,  entirely  outside  of  the  harbor. 

For  the  reason  expressed  above,  no  estimate  for  this  work  is  submit-^ 
ted  for  the  fiscal  year  ending  June  30,  1889. 

This  work  is  located  in  the  collection  district  of  Hnron,  Mioh.  The  nearest  port  o 
entry  is  Port  Huron,  and  the  nearest  light-house  is  at  the  work. 

Money  statement 

July  1,  1887,  amount  available $4,861.53 

July  1,  1888,  amount  expended  during  fiscal  year,  exclasi^e  of  liabilities 

outstanding  July  1,  1887 - -. - 15.76 

July  1,  1888,  balance  available 4,845.77 


^  ^..^^•^^T'-'^*.*      -    ■••♦'»«*«» 
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IMPROVEMENT  OF  SAGINAW  RIVER,  MICHIGAN. 

In  1866  the  mouth  of  Sagiuaw  River  was  obstracbed  by  a  bar  in  Sag- 
inaw Bay,  about  1  mile  from  shore,  and  a  half  mile  across  it  between 
the  10-foot  curves,  with  a  minimum  depth  of  about  9  feet. 

Between  the  mouth  of  the  river  aud  Bay  City,  a  distance  of  about  5 
miles,  the  depth  varied  from  15  to  30  feet.  Thence  to  the  head  of  the 
river,  a  distance  of  16  miles,  the  channel  was  obstructed  by  a  number 
olTbars  having  only  7  feet  of  water,  thus  limiting  the  navigable  depth 
to  about  7  feet,  although  the  prevailing  depth  varied  between  12  aud 
20  feet. 

The  original  project  for  the  improvement  of  the  river  was  made  in 
1866,  and  contemplated  dredging  a  straight  channel  across  the  bar  at 
the  mouth,  12  feet  deep  and  195  feet  wide.  This  was  completed  in  1869, 
the  length  being  6,800  feet. 

In  1874  a  project  for  improving  the  river  above  Bay  City  was  adopted. 
It  included  dredging  a  lOfoot  channel  across  the  bars  at  East  Saginaw 
and  Carroliton  and  the  construction  of  a  pile  revetment  along  one  side 
of  the  new  channel  at  the  latter  place.  To  this  were  added,  in  187G, 
projects  for  similar  improvements  at  Zilwaukie  Bar  and  New  York 
Works  Bar,  and  in  1879  at  Willow  Island.  Under  these  projects. work 
slowly  progressed  until  1881. 

In  1882  a  Board  of  Engineers  considered  the  subject  of  the  general 
improvement  of  Saginaw  River,  and  recommended  that  the  channel  be 
maide  200  feet  wide  and  14  feet  deep  from  Saginaw  Bay  to  Bay  City, 
and  12  feet  deep  thence  to  the  head  of  the  river,  a  total  distance  of  about 
23  miles. 

The  details  of  the  project  are  given  at  pages  1863  et  seq,  of  the  An- 
nual Report  of  the  Ghief  of  Engineers  for  the  fiscal  year  ending  June 
30,  1883,  to  which  I  respectfully  refer. 

An  addition  to  the  project  has  been  made,  providing  for  the  repair 
and  extension  of  the  revetment  confining  the  Carroliton  Channel  and 
the  construction  of  similar  works  at  the  head  of  Crow  Island  for  the 
improvement  of  Zilwaukie  Bar. 

Congress  directed  that  $5,000  of  the  appropriation  of  August  5, 1886, 
shall  be  expended  in  improving  the  west  channel  along  West  Bay  City. 
This  is  also  in  addition  to  the  project  submitted  by  the  Board  of  En- 
gineers in  1882. 

At  the  beginning  of  the  fiscal  year  the  condition  of  the  several  sec- 
tions of  the  work,  prosecuted  in  accordance  with  the  approved  projects 
for  the  expenditure  of  the  appropriation  made  by  the  act  of  August  5, 
1886  (see  page  2251,  Annual  Report  of  the  Chief  of  Engineers,  1887), 
was  as  follows: 

(1)  Dredging  the  channel  across  the  bar  at  the  mouth  of  Saginaw 
River,  under  contract  with  Carkin,  Stickney  &  Cram,  had  been  com- 
menced, but  was  interrupted  on  June  29,  1887,  by  the  failure  of  their 
dredge. 

CZ)  A  contract  dated  June  21,  1887,  had  been  entered  into  with  Hub- 
bell  &  Skefdon  for  dredging  the  west  channel  along  West  Bay  City. 

(3)  At  Carroliton  the  repairs  of  the  beam-wall  had  been  completed 
except  the  filling  with  mill  edgings;  the  re  irforcement  of  the  beam- 
wail  was  in  progress,  and  t-he  dismantling  of  the  revetment,  preparatory 
to  making  the  proposed  repairs  had  been  commenced. 


,  \» 
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For  the  purpose  of  daly  prosecuting  the  works  the  following  eon- 
tracts  were  in  force,  viz: 

With  Carkin,  Stiokney  &>  Cnun,  dated  Noyember  10,  1886,  for  dredging  on  the  bar 
at  mouth  of  Sagioaw  River. 

With  Hickler  &.  Green,  dated  November  10, 1886,  for  dredging  on  the  bar  at  month 
of  Saginaw  Riyer. 

With  Habbell  &  Skeldon,  Dated  Jane  21,  1887,  for  dredging  west  channel,  along 
West  Bay  City. 

With  Ozro  J.  Qainn,  dated  November  10,  1886,  for  famishing,  driying,  and  palling 
piles  at  Carrollton  Bar. 

With  John  G.  Owen,  dated  December  8,  1886,  for  famishing  timber,  plank,  and 
edgings  at  Carrollton  Bar. 

Under  their  contract,  Hickler  &  Oreen  commenced  work  on  the  15Ui 
July,  1887,  in  the  third  dredge-cat  west  of  the  axis  of  the  channel  across 
the  bar  at  the  month  of  Saginaw  Biver|  and  by  August  27  had  exca- 
vated 10,559  cubic  yards  of  material,  amounting,  at  contract  price,  to 
$4,698.75,  when  their  contract  was  closed. 

Carkin,  Stickney  &  Gram  resumed  operations  under  their  contract  on 
the  29th  August,  and  continued  the  above-mentioned  cut,  completing 
their  contract  October  17,  During  the  fiscal  year  they  removed  7,918 
cubic  yards  of  material,  amounting  to  $3,523.51.  The  whole  excavation 
under  this  contract  was  9,218  cubic  yards,  at  a  cost  of  $4,102.01. 

Dredging  in  the  west  channel  along  West  Bay  City  was  commenced 
on  the  21st  July  by  Hubbell  &  Skeldon,  and  only  stopped  on  the  26tli 
August  by  the  exhaustion  of  the  funds  available. 

The  result  was  one  cut  completed  along  the  west  line  of  the  proposed 
channel  below  the  north  end  of  the  so-called  '^  Cincinnati  Mill "  Dock, 
and  in  front  of  Davidson's  Ship-yard.  This  cut  was  1,830  feet  long,  and 
6,780  cubic  yards  of  sand  were  removed  to  give  a  depth  of  12  feet  for 
a  width  of  25  feet.  The  shoal  immediately  above  the  Portsmoatli 
Bridge  was  almost  entirely  removed  by  making  four  dredge-cuts  and 
excavating  5,740  cubic  yards  of  sand.  The  total  excavation  was  12,520 
cubic  yards,  costing,  at  the  contract  price,  $3,756. 

Above  Bay  City  the  work  of  repair,  renewal,  re-inforcement,  and  ex- 
tension of  beam-wall  and  pile  revetment  at  Carrollton,  in  accordance 
with  the  project  (page  2251,  Annual  Report  Chief  of  Engineers,  1887),  was 
continued  until  the  available  funds  were  exhausted.    The  expenditure 
on  this  account  during  the  fiscal  year  was  $10,410.29.    The  work  accom^ 
plished  was  as  follows : 

Section  I,  consisting  of  the  closing  of  a  gap  270  feet  in  the  beam  walE 
the  pile-work  and  superstructure  of  which  had  been  completed  prio 
to  July  1, 1887,  was  filled  with  93  cords  of  mill  edgings  and  covereC-^ 
with  a  layer  of  coarse  sand  1  foot  in  depth. 

Section  II.  The  reinforcement  of  the  beam- wall  was  completed  by  th^^ 
addition  of  130  new  piles,  and  the  pulling  and  redriving  of  19  old  ones  ^ 
all  were  placed  in  proper  alignment  and  the  old  binder  timbers  bolted^ 
to  them,  and  the  whole  capped  with  6  by  12  inch  timbers  for  a  length^ 
of  2,466  feet. 

Section  III.  On  a  portion  of  the  revetment,  about  970  feet  in  length,  ^ 
the  stone  and  edging  filling  was  removed  to  a  level  about  2  feet  oboxe  ^ 
low  water;  all  the  old  timbers,  cross-ties,  and  walling  pieces  in  the  ^ 
superstructure  taken  up,  and  51  of  the  old  ties  pulled.  The  remainder 
of  the  front  row  of  old  piles  in  the  revetment  having  been  forced  out  o: 
alignment  and  careened  over  in  the  channel^  were  cut  off  at  the  water's 
edge.  A  new  structure  was  built  by  driving  the  51  piles  previously 
drawn  and  374  new  ones,  all  about  40  feet^n  length,  on  a  new  line  in 
front  of  ainl  at  several  points  intersecting  the  old  fine.    The  piles  wer& 
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then  cot  oflf  at  a  height  of  6  feet  above  low  water,  walling  and  binder 
pieces  bolted  to  them,  and  the  whole  surmoanted  by  two  coarses  of  12 
by  12  inch  timbers.  The  cross-ties  were  bolted  to  the  tops  of  the  old 
piles  in  the  rear  of  the  work,  which  were  cut  oflf  level  at  the  proper 
height  for  that  purpose.  The  filling  was  carried  up  to  the  bottom  of  the 
ties  by  the  addition  of  232  cords  of  mill  edgings,  the  stone  replaced, 
and  the  whole  covered  with  a  layer  of  sand  6  inches  deep,  hoping  to 
thus  reduce  the  danger  from  fire. 

About  53  linear  feet  of  the  lower  end  of  the  new  structure  could  not 
be  filled  with  edgings  because  of  the  exhaustion  of  available  funds. 

Section  lY  consisted  of  the  replacement  and  extension  of  the  revet- 
ment on  the  same  plan  as  the  new  work  in  Section  III,  except  that  the 
width  of  the  structure  is  made  10  feet  over  all  instead  of  14.  During 
the  fiscal  y6ar  803  linear  feet  of  piling  and  superstructure,  with  124  linear 
feet  of  outside  planking  were  put  in  place,  and  the  rear  row  of  piles  was 
further  extended  a  distance  of  789  feet  down-stream,  and  capped  with 
one  course  of  12  by  12  inch  timber.  In  this  section  172  old  piles  were 
drawn  and  redriven  in  the  rear  row,  and  313  new  piles,  each  40  feet  long, 
were  driven  in  the  front  row. 

PRESENT  CONDITION  OF  THE  WORKS. 

1,  Ohannel  acroM  the  bar  at  the  mouth  of  the  river. — ^The  proposed 
width  of  channel  is  200  feet  and  depth  14  feet.  Only  one  dredge  cut,  the 
first  one  east  of  and  adjoining  the  axis  of  the  channel,  has  been  car- 
ried through  its  whole  length  across  the  bar.  The  face  of  the  bar  nd&r- 
est  the  shore  is  about  3,300  feet  outwards  from  the  range  beacon,  and 
aU  other  dredge  cuts  thus  far  made  have  been  commenced  at  the  shore- 
wards  face  of  the  bar.  The  following  table  gives  the  number  of  these 
cuts,  and  approximately  the  length  to  which  each  has  been  carried,  also 
approximately  the  length  of  each  remaining  to  be  excavated  to  reach 
the  14-foot  curve  in  Saginaw  Bay: 


Went  of  axis : 
Cat  No.  4 
Cat  No.  3 
Cut  No.  2. 
Cat  No.  1 
of  axis: 
Cat  No.  1 
Cat  No.  2 
Cot  No.  3 
Cat  No.  4 


Totid 


Dredged. 


FuL 


7, 509 
7.601 
8»120 

12,057 
8,636 
3.360 
2,457 


49,890 


Remftioiog 

to  be 
dredged. 


FetL 

12,800 
5.000 
4, 0r4> 
3,870 


2,900 

8.  445 

10. 170 


48.  225 


2.  West  channel  along  West  Bay  City. — Opposite  Davidson's  ship-yard 
one  dredge  cut  was  made  1,8J0  feet  long,  the  exact  condition  of  which 
can  not  be  described  in  the  absence  of  soundings  made  since  last  fall. 
It  is  believed,  however,  that  on  account  of  the  nature  of  the  river  bot- 
tom (which  consists  of  fine  sand),  the  proximity  of  the  shore  of  the  mid- 
dle ground,  and  the  carelessness  of  tug  men  attempting  to  navigate  the 
new  channel  previous  to  its  entire  completion,  this  single  dredge  cut 
has  filled  up  to  a  considerable  extent.  The  shoal  immediately  above 
the  Portsmouth  Bridge  having  been  entirely  removed,  it  is  probable  that 


1966  REPORT  OF  THE  CHTET  OF  ENGINEERS,  U.  8.  ARMY. 

nearly  the  full  depth  of  12  feet  remains  good.     I  have  but  little  cooA 
dence,  however,  in  the  permanency  of  any  portion  of  this  work. 

3.  Above  Bay  City. — The  beam  wall,  forming  the  westerly  boundary 
of  the  Carrollton  Channel  for  a  length  of  3,000  feety  is  in  good  condi- 
tion, the  repairs  and  reinforcement  having  been  completed  by  the  ad- 
dition of  piles  along  the  chanuel-face  with  sufficient  penetration  to 
strengthen  the  structure  and  maintain  it  in  its  upright  position  along 
the  navigable  channel  of  12  feet  in  depth.  The  portion  of  the  revet- 
ment along  the  easterly  shore  of  the  river  at  Carrollton  has  been  thor- 
oughly repaired  for  a  length  of  970  feet,  except  that  the  lower  63  feet 
requires  filling  with  mill-edgings  and  stone.  The  extension  of  the  re- 
vetment down-stream  (Section  IV)  is  partially  completeil,  as  follows: 
Eight  hundred  and  three  linear  feet  of  piling  and  superstructure,  with  124 
linear  feet  of  outside  planking,  are  in  place;  the  rear  row  of  failing  is  ex- 
tended a  further  distance  of  789  linear  feet,  and  capped  with  l:3-inch  byl:^ 
inch  timbers.  The  height  of  the  repaired  and  extended  revetment' has 
been  reduced  to  7  feet  above  standard  low  water,  and  the  width  of  the 
structure  in  extension  of  the  old  work  from  14  to  10  feet,  thus  materi- 
ally reducing  the  cost  of  construction  and  the  danger  of  destruction 
by  fire.  , 

All  piles  in  the  front  row  are  about  40  feet  long,  and  have  a  i>ene- 
tration  of  not  less  than  20  feet,  thus  insuring  the  necessary  strength 
and  stability  notwithstanding  the  reduced  cross  section. 

Two  fires  have  occurred  in  the  higher  part  of  the  revetment  during 
the  fiscal  year.  The  first  one,  on  the  11th  April,  ISSS,  resulted  in 
biMuiug  the  superstructure  to  the  water's  edge  for  a  length  of  150  feet. 
Fortunately,  the  water  at  the  time  was  mearly  3J  feet  above  our  zero, 
and  in  repairing  this  portion  to  a  height  of  7  feet  it  will  only  be  neces- 
sary to  rebuild  about  3J  feet  in  height.  Already  claims  amounting 
to  over  $200  have  been  filed  for  services  of  fire-tugs  in  extinguishing 
this  fire. 

On  June  7  another  fire  occurred,  but  of  much  less  extent.  The 
amount  of  the  claims  of  the  fire- tugs  for  services  in  the  latter  ci^*  is 
not  yet  known,  nor  does  it  much  matter,  as  there  are  at  present  no 
funds  available  for  paying  any  of  these  claims. 

The  frequent  recurrence  of  these  fires  gives  rise  to  a  suspicion  that 
they  are  not  all  accidental,  but  that  some  of  them  may  have  theit 
origin  either  in  design  or  carelessness. 


FUTURE   OPERATIONS. 


The  funds  available  for  improving  Saginaw  River  being  nearly 
hausted,  further  operations,  as  well  as  their  location  and  characti 
must  be  determined  by  the  provisions  of  future  appropriations. 

The  most  important  part  of  the  original  project  is  the  dredging  oi 
the  bar  at  the  mouth  of  theriver,  now  about  half  done.  Once  completei^ 
this  is  not  likely  to  require  much  further  expenditure  for  some  yeai*s,  be-  * 
cause  the  material  with  which  the  bar  is  composed  is  hard  and  standji^ 
well.  A  channel  excavated  through  has,  therefore,  a  considerable  de-^^ 
gree  of  permanence.  The  amount  appropriated  for  this  part  of  the  ^ 
work  should  be  sufficient  to  push  it  far  toward  completion.  ^ 

Above  Bay  City  the  Carrollton  Bar  has  always  been  considered  of 
first  importance.  The  means  adapted  for  providing  and  m<tiutaining 
the  pro])Osed  channel  are  the  construction  of  a  pile  revetment  and  beam- 
wall  including  the  channel  between  them.  Thus  far  good  results  have 
""   n  obtained,  but  the  structures  should  be  extended  about  1,300  feet 
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farther,  in  order  to  connect  with  the  deep  and  narow  reach  of  the  river 
that  distance  below.  Judging  from  the  beneficial  effect  of  the  work  so 
far  as  it  has  progressed,  it  is  reasonable  to  expect  that  its  completion 
will  secare  a  permanent  improvement. 

The  construction  of  a  pile-pier  or  wing-dam  at  the  head  of  Zil^waukie 
Bar  shonld  also  be  pashed  as  rapidly  as  practicable. 

In  case  fands  are  designated  for  the  pnrpose,  the  improvement  of  the 
west  channel  along  West  Bay  City  may  be  continued  by  dredging  two 
additional  cuts  opposite  Davidson's  ship-yard  and  removing  one  or  more 
of  the  smaller  shoals  above  the  Portsmouth  Bridge. 

This  work  forms  no  part  of  the  original  ])roject,  and  its  cost  should 
not  be  reckoned  in  connection  therewith. 

The  constructions  recommended  will  tend  to  reduce  the  amount  re- 
quired for  the  annual  dredging  contemplated  in  the  original  project  at 
points  where  this  seems  to  be  necessary,  but  it  is  not  expected  that 
they  will  entirely  obviate  such  necessity.  Annual  dredging  of  greater 
or  less  extent  will  always  be  required  to  maintain  the  channel. 

Notwithstanding  the  temporary  character  of  the  benefits  derived  from 
this  annual  dredging,  it  should  be  continued,  as  giving  relief  to  a  com- 
merce of  nearly  2,000,000  tons,  having  a  value  of  $20,000,000. 

For  convenience  in  referring  to  it,  I  repeat  the  estimate  of  the  last 
three  years,  as  follows : 

Repairs  to  revetment  at  Carrollton |9,000 

Extension  of  revetment  at  Carrollton 10,000 

Dredging  at  Carrollton 18,000 

Revetment  at  Crow  Island 3,000 

Dredging  at  Crow  Island 10,800 

Contmning  dredgins  opposite  and  below  Bay  City 100,900 

Dredging  at  other  places  for  immediate  relief 15,000 

Total 165,800 

From  which  shonld  be  deducted  the  amount  appropriated  by  the  act  of 
Angnst  5,  1886,  less  the  $5,000  applied  tQ  West  Channel  along  West  Bay 
City 28,750 

Bemainder  to  be  appropriated  on  original  project , 137, 050 

To  this  should  be  added  any  sum  hereafter  to  be  applied  to  West  Channel 
along  West  Bay  City,  estimated  at 20,000 

Total 157,050 

This  amoant  shonld  be  made  applicable  asfoUows : 

Abov^Bay  City 33.925 

Opposite  and  below  Bay  City 83, 125 

Forgeneral  nseon  the  whole  river ^ 15,000 

Total 137,050 

And  this  should  be  increased  by  whatever  amount  is  intended  for  use 
in  improving  West  Channel  along  West  Bay  City. 

The  Saginaw  River  improvement  is  located  in  the  collection  district 
of  Huron,  Mich.  The  nearest  light-house  is  at  the  mouth  of  the  river. 
The  nearest  port  of  entry  is  at  Port  Huron,  Mich. 

^       Money  statement, 

July  1,  1887,  amount  available $26,352.12 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1,  1887 25,277.99 

July  1,1888,  balance  available 1,074.13 

Amount  appropriated  by  act  of  Augostll,  18B8 65,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 66, 074. 13 
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fAmoimt  (estimated)  required  for  completion  of  existing  project |272, 250.00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  J  nne  30,18d0  137, 050. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


TahU  showing  the  principal  products  manufactured  and  shipped  from  the  Saginaw  E¥f$r 
during  the  season  of  1887;  compiled  from  the  Seventh  Annual  Review  of  the  Saginaw 
Board  of  Trade, 


ProdacU. 


Pine  lamber feet,  B.  H . . 

Hard-wood  lamber do... 

Shingles pieces. 

Lath do... 

Staves do  — 

Headings sets.. 

Salt barrels. 


Sagiiiaws  (apper 
river). 


No.  of 
mills. 


33 
15 
17 
22 
27 
26 
51 


Quantity. 


366. 018, 238 

9,332,569 

125, 183,  000 

30,  217, 000 

22,  484, 058 

995,743 

1,  lib,  169 


Bay  City,  etc.  (lower 
river). 


No.  of 
mills. 


32 
7 
8 
21 
17 
17 
32 


Qnantity. 


399, 457, 458 

3, 953. 000 

71,  800,  000 

53,656,550 

16, 237, 950 

63^,000 

891,462 


TotaL 


No.  of 
miUa. 


Qoantitj. 


65 

22 
25 
43 
44 
43 
83 


706.875,698 

13. 2^5,  :m 

106.  98:1  <M 

89.  87:i.  r^ 

38,722,<<« 

1,  633,  743 

2,1-06,631 


Shipments  hg  water. 


Saginaws  (apper  river). 


Prodacts. 


Lumber feet,  B.  M.. 

ShiTi;2;le8 pieces.. 

Lath do 


Ports  of 
destina- 
tion. 


li 
4 
5 


Quantity. 


138, 344, 000 

26,113,000 

8,328,000 


Bay  City.  etc.  (lower 
river).' 


Ports  of 
destina- 
tion. 


26 

7 
8 


Quantity. 


347, 762, 000 
59,  605, 000 
17,968,000 


TotaL 


486, 106.  MO 
26,29t),(KW 


Logs  received  from  tribatAries  of  S;i£rinaw  River feet^B.M..  362,701,110 

Logs  received  from  tributaries  of  Sagiuaw  Bay do 96,79S,018 

LogH  received  from  Upper  Michigan do 35,000.000 

Logs  received  by  rail .■» do 197,351,602 

Total  logs  received  in  Saginaw  River fbet.B.M..  091,845,730 


J  J  9. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  SAND  BEACH,  LAKE  HUBON, 

MICHIGAN. 

The  present  project  for  this  harbor  was  adopted  in  1873.  It  coDsist* 
of  a  breakwater  constructed  of  timber  cribs  filled  with  stone,  inclosing 
an  area  which  is  to  be  deepened  by  dredging  where  necessary.  It8ol>- 
ject  is  to  a  (lord  a  harbor  of  refnge  to  vessels  in  the  navigation  of  t^*® 
northern  and  northwestern  lakes  when  caught  in  heavy  weather  n^ 
the  dangerous  Point  aux  Barques,  the  southerly  hciulland  of  the  laoutU 
of  Saginaw  Bay.  . 

Prior  to  187G  vessels  so  caught  were  compelle(t  to  run  a  distance  ^^ 
GO  miles  and  find  a  refuge  in  St.  Clair  River.  After  the  subsidences^ 
the  gale  those  upward  bound  had  to  work  their  way  back  again.  F^^ 
improvements  have  resulted  in  greater  benefit  to  the  lake  commerce,  *J 
is  fully  shown  by  the  infrequency  of  disasters  in  the  vicinity  since  i^ 
became  available. 

At  the  beginning  of  the  fiscal  year  contracts  were  in  force  witw 
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Brooks,  Joslyn  &  Go.  for  timber  and  with  McNellis  &  Johnson  for  stoi 
for  filling  cribs.  The  former  contract  was  completed  and  closed  Se] 
tember  12  and  the  latter  October  12,  1887. 

The  repairs  to  the  main  pier  and  the  construction  of  the  new  seaj 
wall  were  completed  as  projected.  The  superstructure  on  the  north  end) 
of  the  south  pier  was  completed  for  a  length  of  200  feet.  All  repairsj 
immediately  needed  on  the  west  pier  were  made,  ^nd  operations  closed- 
October  1,  1887. 

The  work  was  done  by  hired  labor,  using  the  steam-launch  8and  Bench 
to  tow  the  lighters  and  move  the  men.  The  steam-launch  Uthel  was  held 
in  reserve. 

The  fall  and  winter  storms  caused  some  additional  damage  to  the 
unprotected  cribs  of  the  south  pier^  but  did  not  affect  the  timber-work 
of  the  other  piers. 

Examinations  made  this  spring  by  the  diver  showed  the  foundations 
of  the  main  and  south  piers  in  good  condition.  Some  holes  were  found 
under  the  west  pier,  caused  by  the  washing  out  of  the  material. 

There  were  no  storms  of  exceptional  severity  during  the  winter,  and 
therefore  the  stability  of  the  new  sea-wall  has  not  been  subjected  to  a 
sufficient  test  to  determine  whether  it  will  stand  better  than  the  one 
which  was  destroyed  in  the  great  storm  of  December  4  and  6,  1885, 
which  so  seriously  injured  the  works  at  this  harbor. 

Owing  to  the  Rmited  amount  of  funds  available  the  project  for  the 
season  of  1888  was  confined  to  a  comparatively  small  amount  of  dredg- 
ing and  the  building  of  a  low  superstructure  over  the  unprotected 
cribs  of  the  south  pier. 

After  due  advertisement  a  contract  dated  May  16,  1888,  was  made 
with  Hickler  &  Green  for  a  dredge,  tug,  and  two  dump  scows,  at  the 
ite  of  $9.23  per  hour  of  actual  work,  and  another,  date<l  May  16, 1888, 
jith  Henry  Howard  &  Co.,  at  the  rate  of  $20  per  thousand  feet,  B.  M., 
the  timber  and  plank  required  in  the  work  projected  above, 
'he  dredge  commenced  work  June  4,  1888,  pn  the  shoal  at  the  north 
tnce  to  the  harbor  and  has  made  excellent  progress.     It  is  pro- 
ved to  entirely  remove  this  shoal  to  a  depth  of  20  feet,  thus  rendering 
entrance  available  at  all  times.    In  addition  it  is  expected  that  the 
Ige  will  pick  and  replace  a  considerable  portion  of  the  stone  here- 
►re  washed  out  of  the  cribs,  as  well  as  dredge  some  of  the  shoalest 
inside  the  harbor. 
le  timber- work  projected  for  the  south  pier  has  not  yet  been  corn- 
iced.   A  portion  of  the  timber  has  been  delivered  and  the  work  of 
auction  will  begin  on  the  1st  of  July  and  be  pushed  to  (completion, 
le  operations  described  will  exhaust  the  available  funds. 

original  project  for  this  harbor  is  practically  completed,  except 

iperstructure  to  the  south  pier  and  the  dredging.    The  latter  is 

indefinite  in  amount  and  depending  upon  the  area  dredged.     It 

be  considered  completed  with  the  close  of  this  season's  work,  but 

be  advantageously  continued.    The  constructions  were  begun  in 

id  have  continued  annually  since  that  time.   The  oldest  portions 

fow  decay  and  steps  must  be  taken  to  replace  the  timber  super- 

:e  in  the  order  of  its  age  by  something  more  durable.     No  other 

il  than  concrete  seems  to  be  available,  and  therefore  an  estimate 

litted  for  a  sufficient  sum  with  which  to  make  a  beginning. 

trrent  repairs  will  always  be  required  and  the  custody  and  con- 

[the  harbor  must  continue,  estimates  are  submitted  for  these 

dredging  should  be  continued  as  opportunity  offers,  and  an  es- 

^r  this  is  also  included, 

ro  88 124 


^^^^j^^^^^ 
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The  followiDg  is  a  sammary  of  the  estimates,  viz  : 

For  bep^inning  the  construction  of  a  permanent  snperstnictnre $100, 000 

For  current  repairs 10,000 

For  custody  and  control  of  the  harbor  for  one  year 3,000 

For  dredging  in  and  about  the  harbor *..- 15,000 

Total 128,000 

As  the  forregoing  are  estimates  for  only  one  year  the  entire  amount 
should  be  appropriated  in  one  sum. 

As  is  well  known  this  harbor  has  little  local  importance,  bat  is  of  in- 
calculable benefit  to  the  general  commerce  of  the  lakes.  The  extent  to 
which  it  is  utUized  is  shown  by  the  tables  appended. 

Cue  thousand  four  hundred  and  ninety  vessels,  with  an  aggregate  of 
471,724  tons  register,  sought  refuge  in  the  harbor  daring  tiie  fiscal  year. 

The  work  is  located  in  the  collection  district  of  Port  Hoiod.  One  light-hooae  and 
three  beacoDs  mark  the  entrances  to  the  harbor. 

Money  statement. 

July  1, 1887,  amount  available - $35,575.60 

July  1,  18^,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $19,766.35 

July  1, 1888,  outstanding  liabilities 4,397.21 

Julyl,  1888,  amount  covered  by  existing  contracts 11,411.94 

35,575.eO 

Amount  appropriated  by  act  of  August  11, 1888 70,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 58, 000. 00 

Amount  that  can  be  protitably  expended  in  fiscal  year  endins  June  30,1890  58, 000.  OQ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  furnishing  stationery ^  far  impnmng  harbor  ofrefugCf  Lake  Hurw^ 
Michigan^  received  and  opened  December  2,  1887,  in  accordance  with  adverttsement  daUi 

December  3,  1887. 


No. 

Name  of  bidder. 

Eeeidence. 

Approz- 
unate 
totaL 

KemarkB. 

1 

The  Richmond  &.  Backns  Co. . . . 

Detroit,  Mioh... 

$5L00 

Reoommeaded  for  tooeptiBoe. 

Abstract  of  bids  for  furnishing  one  dredge  and  supplies  on  account  of  improving  harbor  of 
refuge,  Lake  Uuron^  Michigany  received  and  opened  May  7, 1888,  in  aooordaneeviihf^ 

vtrtisement  dated  April  7,  1888. 


No. 


2 
3 

1 

2 

1 

1 

1 

») 

.4 

3 
1 


Name  and  address  of  bidder. 


Hickler  &,  Green,  Sanlt  Ste.  Marie, 
Mich. 

Charles  F,  Dnnbar,  Bnffalo,  N.  Y  .... 

Carkin,  Stickney  &  Cram,  East  Sagi- 
naw, Mich. 

Henry  Howard  Sc  Co.,  Port  Huron, 
Mioh. 

Carkin,  Stickney  Sc  Cram,  East  Sa^- 
naw,  Mioh. 

George  W.  Jeuks,  Sand  Beach,  Mioh. . 

H.D.Edwards  &,  Co.,  Detroit,  Mich.. 

T.  B.  Rayl  «fe  Co.,  Detroit.,  Mich 

HodiiHon  &,  Howard,  Detroit,  Mich... 

J.  Jeuks  &.  Co.,  Sand  Beach,  Mich 

Frontier  Iron  and  Brass  Works,  De- 
troit, Mich. 
Wm.  A.  Wain,  Detroit,  Mich , 


Item. 


One  dredge,  eto . 
do 


Timber  and  plank. 

do 

Lamp  coal 


Ship  chandlery. 

Hardware 

do 

do 


Hoisting-screws   and 

shackles. 
do 


Amount. 


♦12.00 
•12.00 

t2,82L84 

t2,835wl2 

f375w00 

t222.«6 
tl04.09 
tl96.6«l 
t205^48 
r26i.0O 

:27e.oo 


Beoommende^ 
aooeptanott. 


Ids 


»t 


BeoorameDde^^ 
aoceptaaee.     "^ 

« 

Beoomromide^^ 
acceptance. 
Do. 
Do. 


Recommended 
acceptaace. 


*  Frlce  per  hour. 


t  Approximate  total. 


tTotiO.' 


-o»«an*«*ii 
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No.  1. — Beijord  of  v^saela  taking  ahelter  in  the  harbor  of  r^uge.  Lake  Huron,  Michigan 

from  June  30,  18d7,  to  June  30,  1888. 


Direotion  of  the  wind  at  time  of 

1887. 

1888. 

Total. 

entering* 

July. 

Ang. 

Sept 

Oct 

Nov. 

Deo. 

Apr. 

May. 

Jane. 

Kortii: 

Steam 

17 

10 

6 

10 

6 

15 

47 

18 

8 

8 
1 

18 

3 

16 

21 
10 
22 

6 

15 

4 

15 
16 
12 

8 

.      1 

14 

77 
16 
67 

62 
22 
67 

21 

12 

3 

3 
2 
1 

18 

16 

3 

1 
1 

e 

4 

e 

17 
5 

1 

26 
16 
17 

24 

6 

11 

30 
12 
29 

80 

3 

38 

16 
6 
6 

3 

8 
1 

1 

4 
7 

8 

1 

8 

9 

10 

2 

4 

12S 

Sail 

60 

Tow 

55 

'W'orUnrMit  * 

237 

Steam 

148 

Sail 

62 

Tbw 

111 

9 

8 

14 

3 
3 
3 

3 

5 

9 
13 

4 
9 

1 

2 
2 

4 
9 
2 

8 

1 
3 

^WtitA- 

311 

Steam 

95 

Sail 

8 

67 

Tow 

99 

9 
•      9 

e 

8 

4 

8 

1 

2 

Soathwest: 

Steam 

251 

08 

Sail  

70 

Tow  

52 

1 

Booth: 

Steam 

220 

39 

Sail 

8 

10 

Tow 

3 
2 

1 

6 

18 
9 

1 

6 

1 
2 

10 

8 

1 

47 

2 
3 

12 
2 
4 

3 
6 

22 
9 

4 

17 
6 

1 

7 

4 
1 

Sontheast : 

96 

94 

Sail 

52 

1 

4 

25 

2 
3 

Seat: 

Steam 

181 

32 

Sail 

17 

Tow - ................... 

2 

12 
5 

4 

5 

Northeast: 

10 
9 

25 

4 
10 

6 

64 

84 

SaQ    

35 

6 

31 

Monthly  total: 

Strain      ........................ 

56 

48 
20 

90 
39 
26 

105 
66 
60 

186 

73 

141 

167 

50 

108 

11 
I 
4 

12 

1 
11 

56 
32 
26 

33 
43 
29 

ISO 

692 

Sail 

373 

Tow - - 

425 

Totals 

124 

161 

231 

400 

815 

16 

24 

114 

105 

1,490 

No.  2.— 


Clas8ified  fable  of  tonnage,  by  monthSf  entering  the  harbor  of  refuge^  Sand  Beadhf 
Lake  Huron^  for  shelter ^  from  June  30,  1887,  to  June  30,  1888. 


Months. 


1887. 

Joly 

Aagnst 

September.  — 

October 

Novembtft* 

December 

1888. 

April 

Miy 

Jnne 

Total.... 


Steamer. 


Na 


66 

96 

105 

186 

157 

11 


12 
56 
33 


712 


Tons. 


12,  OH.  70 
26, 107. 34 
86,525.82 
90.654.22 
78, 02a  47 
3,403.35 


4.133.03 
15. 060. 51 
11.13&81 


277,105w25 


Sail. 


No. 


48 
39 
66 
73 
60 
1 


1 

32 
43 


853 


Tons. 


3, 770. 12 
1,812.49 
6.699.48 
8,320.79 
8,358.83 
11.96 


63.64 
1,673.89 
2,494.98 


88,196.18 

mmmmmmmmm 


Tow. 


No. 


20 
26 
60 

141 
108 

4 


11 
26 
20 


425 


Tons. 


6,776.67 
10,300.97 
28.470.56 
56,606.77 
44.053.76 

1,217.04 


8, 308. 18 
8, 457. 21 
9. 231. 54 


162,422.70 


Total. 


No. 


124 
161 
231 
400 
315 
16 


24 
114 
105 


1,490 


Tons. 


21,601.49 

38,220.80 

65,605.86 

155,581.78 

130,44L06 

4,632.35 


7.494.85 
25, 200. 61 
22.865.83 


471,724.18 
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No.  3. — Tonnage  of  vessels  taking  shelter  in  the  harbor  of  refuge,  Sand  Beaehf  lak» 

Huron  0 


Calendar  year. 


1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1886 

1888 

1887 

Totals 

4» 


Tonnage. 


Steam. 


63,966 
104,025 
133,080 
158,720 
144,646 
146,132 
177,122 
156,618 
196,364 
196,335 
271,827 


1,748,234 


Sail. 


27,e99 
39,699 
45.750 
65,630 
55,960 
26.504 
32.713 
34,724 
29,426 
83,790 
33,680 


415^564 


Tow«d. 


50,054 
99,282 
100.006 
147,260 
127,855 
114,067 
114,091 
122,980 
161,607 
140.862 
153,067 


1,322,141 


Total  ton- 


142,619 
243,006 
278,926 
381,610 
328,460 
288,703 
323.926 
314,222 
377,397 
370.987 
458,106 


3,485^959 


Total 

number 

of 


49S 
781 
921 
1,317 
1.176 
1,032 
1,139 
1,142 
1.158 
1,304 
1,447 


11,900 


tOfr 


2» 

311 
30 

275 

m 

281 

m 

39 

m 

3|T 


JJio. 

STEAM-LAUNCH   OR   TUG   FOR   HARBOR   OF  REFUGE   AT  SAND  BEACH, 

LAKE  HURON,  MICHIGAN. 

The  steam-launch  continues  to  perform  satisfactory  service.  It  would 
be  improved,  however,  by  the  insertion  amidships  of  a  section  10  feet 
in  length.  This  could  be  done  with  a  portion  of  the  $4,098.86  of  the 
original  appropriation,  understood  to  be  still  available,  and  therefore 
no  additional  appropriation  is  asked  for. 

Money  statement 

July  1, 1887,  amount  avaUable 14,096.86 

July  1, 1888,  balance  available 4,098.86 


J  J". 


IMPROVEMENT    OF   ICE-HARBOR   OF  REFUGE  AT   BELLE  RIVEfe,  UlO^' 

I6AN. 


The  project  for  this  improvement  was  adopted  in  1880,  the  obj 
being  to  obtain  a  channel  60  feet  wide,  13  feet  deep  to  the  first  brid 
12  feet  thence  to  the  second  bridge,  and  affording  a  safe  harbor  aga 
running  ice. 

The  work  was  completed  in  1885  according  to  the  project  and  gi 
satisfaction. 

Nothing  further  is  required  at  this  time,  and  therefore  no  estimate 
submitted. 

Belle  River  is  in  the  collection  district  of  Huron,  Michigan.    The  n 
est  light-house  is  at  St.  Clair  Flats  Ganal. 


Money  statement. 


\ 


July  1,  1887,  araonut  available. 
Jul^  1^  1888,  balance  avi^ilable 
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J  J  ". 
IMPROVEMENT  OF  CLINTON  RIVER,  MICHIGAN. 

Id  1870  the  chauDel  over  the  bar  at  the  entrance  to  this  river  afforded 
a  depth  of  only  3^  feet,  whilst  the  depth  in  the  river  some  distance 
above  the  bar  was  10  feet. 

The  present  project  for  improvement  was  adopted  in  1870,  and  mod- 
ified in  18S0.    It  aims  to  obtain  an  entrance  channel  of  8  feet. 

In  a  report  submitted  Jannary  23, 1885,  a  further  modification  of  the 
project  was  proposed.  This  involved  straightening  the  channel  of  the 
river  at  Shoemaker's  Bend  and  minor  improvements  elsewhere.  The 
full  report  is  printed  at  page  2190  et  seq.  of  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1885,  to  which  I  respectfully  refer  for  details. 

To  straighten  the  channel  at  Shoemaker's  Bend  involves  the  neces- 
sity of  dredging  across  a  point  of  land,  and  title  to  the  i^equisite  right 
of  way  must  be  obtained. 

It  is  understood  that  the  city  of  Mount  Clemens,  with  this  in  view, 
has  purchased  the  whole  of  the  land  included  in  the  oend,  and  has  made 
a  deed  of  right  of  way  to  the  United  States,  but  the  papers  in  the  case 
did  not  pass  through  this  office,  nor  has  any  notification  yet  been  re- 
ceived that  the  Attorney-Oeneral  has  approved  the  title,  consequently 
nothing  has  been  done  towards  the  permanent  improvement  of  the  river 
under  the  act  of  August  5,  1888,  appropriating  $6,000  for  ihe  work. 

Meanwhile  so*urgent  a  demand  arose  for  temporary  relief  that  it  was 
deemed  necessary  to  make  a  personal  examination  to  ascertain  the  act- 
ual condition  of  the  channel.  This  was  done  on  the  24:th  April,  and  re- 
sulted in  a  recommendation  that  a  sum  not  to  exceed  $2,500  be  expended 
in  dredging  a  channel  of  7}  feet  in  depth  and  about  50  feet  in  width, 
consisting  of  two  cuts  across  all  sho^s  having  less  than  7|  feet  of  water 
upon  them,  the  dredged  material  to  be  cast  upon  the  sides  of  the  cuts. 
Owing  to  the  unusually  low  stage  of  water,  this  depth  is  quite  equal  to 
a  depth  of  8  feet  at  ordinary  stage.  Of  course  this  to  be  understood  as 
a  mere  expedient  to  gain  temporary  relief,  and  the  expenditure  on  ac- 
count of  it  is  not  fairly  chargeable  to  the  general  project. 

This  recommendation  having  been  approved  by  the  Chief  of  Engi- 
neers, proposals  for  hiring  a  dr^ge  and  tug  by  the  hour  were  invited  by 
advertisement  dated  May  10,  and  opened  May  25, 1888.  The  contract 
was  awarded  to  Messrs.  Hubbell  &  Skeldon,  who  made  the  lowest  tender, 
namely,  $6.45  for  the  entire  outfit,  for  the  actual  time  the  dredge-dipper 
was  at  work. 

Articles  of  agreement  dated  June  4  were  duly  entered  into  and  work 
under  this  contract  was  begun  on  the  21st  of  June,  with  a  prospect  of 
its  completion  during  the  month  of  July,  1888. 

The  estimated  cost  of  improving  Clinton  River  according  to  the  project 
of  1885  is  $32,926.  Of  this  sum  $6,000  was  appropriated  by  act  of  Au- 
gust 5, 1886,  but  the  expenditure  of  $2,500  of  this  for  the  temporary  re- 
lief referred  to  reduces  to  $3,500,  the  amount  still  applicable  to  the  gen- 
eral project,  and  leaves  the  sum  of  $29,426  yet  to  be  appropriated.  The 
work  proposed  is  of  such  character  that,  once  begun,  it  should  be  car- 
ried to  completion  in  the  shortest  possible  time.  Any  other  course  is 
liable  to  result  in  great  wastefulness.  I  therefore  respectfully  recom- 
mend that  the  entire  balance  be  appropriated  in  one  sum. 

The  commercial  statistics  hereto  appended,  furnished  by  the  courtesy 
of  Mr.  George  M.  Crocker,  are  not  as  complete  as  it  was  desired  they 
should  be,  but  as  nearly  so  as  can  be  supplied  at  this  time. 
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Money  staiement. 

Jaly  1,  1887,  amoant  available |6,OOO.00 

Jaly  1, 1888,  amonnt  expended  duriDg  fiscal  year,  ezdaaiTeof 

liabilities  oatstanding  July  1,  1887 $81.88 

Julyl,  1888,  outstanding  liabilities 610.50 

Jhly  1,  1888,  amoant  covered  by  existing  contracts 1, 807. 62 

2.500.00 

July  1, 1888,  balance  avaaable 3,500.00 

Amonnt  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 13,500.00 

(Amount  (estimated)  required  for  completion  of  existing  project 19, 426. 00 

Amoun  t  that  can  be  profitably  expended  in  fiscal  year  endi ng  June  30, 1890  22, 926. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jhstraet  of  bids  for  fumiahing  one  dredge  and  one  tug  for  improving  Clinton  River ,  iftdU- 
pan,  received  and  opened  on  Majf  25,  1888,  in  aecordance  with  adverti^iment  daied  Me§ 
10, 1888. 


No. 

of 

bids. 

Kamecjuid  reeidenoes  of  Udders. 

Price 

per 

hoar. 

BeoArks. 

1 

Habbell  &  Skeldon.  Detroit,  Mioh 

|6w45 

a  75 

ILOO 

BecoHunended  for  acoeptaoa 

2 

Gporffo  A .  Daninn.  Detroit*  Mich 

3 

John  P.  Clark.  Detroit,  Mich 

COMMERCIAL  STATISTICS. 


Statement  of  shipmenta  to  and  from  Mount  Clemens,  on  Clinton  Biver,  Michigan,  dwi»§ 

the  season  of  1887. 


Artiolee. 


Lnmber feet,  B.K. 

Logs do... 

8biii(slea pieces. 

Lath do... 

Cedar  posts do... 

Staves do... 


Quantity. 


7,000,000 
4,000,000 
4.500,000 
1,500,000 
15,000 
18,500,000 


Artieles. 


Stare  bolts z cords. 

Headings sets. 

Coal tons. 

Salt barrels. 

Cement do... 

Building  stone cords. 


Qaastfty. 


T.OW 
800,000 

b,m 

1.000 
300 
250 


List  of  steam  and  other  vessels  owned,  built,  or  doing  business  at  Mount  Clemesi,  ob  ^ 
Clinton  River,  Michigan,  during  the  fiscal  year  ending  June  30,  1888. 


Name. 


Ida 

Missoaria 

Citjr  of  Mount  Clemens . 

Sokio  Sbeptiard 

Atlantio 

J.  S.  Kuby 

Weston 

Aloha 

F.K.Buoll 

Ndlio 

Roberta 

Bannor 

Golden  Rule 

H.Moore 

North  Branc 


Class. 


Steam-barge 

do 

do 

do 

do 

do 

do 

do 

do 

Steamer,  passenger 

Steam-yaont,  passenger. 

Tow-barge 

do.. 

Scow 

do 


Tons. 


120 

40O 

100 

128 

107 

103 

500 

500 

1,000 

103 

21 

350 

400 

8t 

80 


When  bant. 


Before  1881 

•  •. .QO  .•....' 

In  1881 

In  1885 

In  1887 

Since  1881  . 

....do 

,...do 

. . .  .do 

In  1882 

In  1887 

Before  1881 

....do 

....do ...... 

....do 


Yiloa 


lilOO 

..••••■ 

15, «» 
10.000 

«,ooo 

10,000 

25,000 
70  000 
15.000 
15,000 
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J  J  X3. 

IMPROVEMENT  OF  ST.  CLAIR  FLATS  CANAL,  MIOHIGAN. 

This  canal  was  projected  in  1866,  with  a  view  to  obtaining  a  straight 
channel,  13  feet  deep  and  300  feet  wide,  across  St.  Glair  Flats,  the  chan- 
nel being  bounded  on  each  side  by  a  dike  7,221  feet  long,  or  an  aggre- 
gate of  14,442  feet. 

These  dikes  consist  of  timber  resting  upon  piles  driven  into  the  orig- 
inal bottom  of  the  shoals,  the  crib-pockets  being  filled  with  material 
dredged  from  the  channel. 

To  maintain  a  channel-bank^  single  row  of  sheet-piling  was  driven 
along  the  channel-face  of  the  cribs  previous  to  dredging. 

The  lake  sides  of  the  dikes  were  protected  from  wave-action  b}'  shorter 
sheet*  piling. 

In  1873  Uie  channel  was  deepened  to  16  feet  by  dredging  for  a  width 
of  100  feet  on  each  side  of  the  axis  of  the  cana),  or  a  width  of  200  feet 
in  alJ,  being  thus  limited  by  the  fact  that  the  sheet-piling,  intended  for 
a  depth  of  13  feet,  have  not  sufficient  penetration  to  admit  of  dredging 
to  16  feet  for  the  full  width  of  300  feet. 

The  single  row  of  sheet-piling  is  also  insufficient  to  prevent  the  leakage 
of  the  dike  material  through  it  into  the  channel,  and  it  is  necessary  to 
re-inforce  it  with  a  double  row,  giving  them,  however,  sufficient  pene- 
tration to  admit  of  subsequent  dredging  to  a  depth  of  20  feet. 

The  entire  timber  structure  is  much  decayed,  and  should  be  renewed 
as  soon  as  possible.  Its  condition  has  been  duly  reported  in  the  An- 
nual Eeports  for  the  la«t  four  or  five  years,  and  there  is  now  nothing 
to  add  except  that  the  condition  becomes  worse  with  each  succeeding 
year.    It  has  now  been  in  place  for  an  average  of  twenty  years. 

By  the  river  and  harbor  act  of  August  5,  1886,  the  sum  of  $18,750 
was  appropriated  for  continuing  the  improvement. 

Under  the  date  of  November  15, 1887,  a  general  project  was  submit- 
ted for  improving  the  canal,  and  a  special  project  for  the  application 
of  this  appropriation. 

The  general  project  contemplates  driving  a  double  row  of  sheet-piling 
to  a  depth  of  26  feet  along  the  channel-face  of  each  dike,  dredging  the 
area  between  them  to  a  depth  of  20  feet,  continuing  the  channel  above 
and  below  the  canal  to  the  same  depth  in  river  and  lake,  and  rebuilding 
the  wooden  superstructure. 

The  special  project  aims  at  completing  as  much  of  the  sheet-piling  as 
the  available  funds  will  permit. 

These  projects  were  based  upon  data  contained  in  the  Annual  Ee- 
port  of  1885,  and  have  been  duly  approved.  Owing  to  the  rapid  in- 
crease in  the  price  of  materials  and  labor,  the  estimate  therein  given 
was  last  year  colrespondingly  modified  and  increased  to  $200,000,  with 
the  remark  that  this  would  probably  not  hold  good  for  more  than 
two  years,  when  it  may  be  necessary  to  again  increase  the  estimate. 
It  is  exclusive  of  the  cost  of  dredging  the  canal  to  the  proposed  depth, 
and  this  item  must  therefore  be  the  subject  of  a  future  estimate,  to  be 
made  after  the  completion  of  the  works  immediately  in  hand. 

At  the  date  of  the  Annual  Report  of  1887  a  contract  dated  January 
7,  1887,  with  Augustus  J.  Dupuis,  was  in  force  iuid  in  progress  of  exe- 
cution. It  covered  the  construction  of  as  much  of  the  sheet-piling  as 
the  funds  appropriated  by  the  act  of  August  5,  1880,  would  suffice  to 
pay  for.  Mr.  Dupuis  completed  his  contract  considerably  within  the 
time  specified  (December  1,  1887),  and  in  a  perfectly  satisfactory  man- 


1976      REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U    8    ARMY. 

uer.  The  bill  of  materials  given  upon  the  drawings  showing  the  pro 
posed  work,  and  upon  which  the  bids  and  the  contract  thereuuder  are 
based,  was  psepared  for  a  length  of  1,000  feet.  CTpon  actually  placing 
them  in  the  work  it  was  found  that,  owing  to  the  varying  distances 
apart  at  which  the  piling  of  the  old  work  had  been  driven,  the  suted 
number  of  new  piles,  and,  in  consequence,  the  iron  bolts,  spikes,  eto. 
would  not  complete  as  many  linear  feet  of  new  work  as  had  been  con 
templated,  that  is  to  say,  would  only  complete  2,449  linear  feet  instead 
of  2,500.  However,  the  contractor  had  furnished  all  the  mateiial,  and 
had  done  all  the  work  required  for  2,500  feet  as  specified,  and  he  wai 
therefore  paid  for  that  length,  although  the  actual  length  of  new  woik 
was  only  2,449  feet,  or  51  feet  less.  The  actual  cost  of  this  and  the 
new  wailing  piece  (not  included  in  the  contract)  was  $18,060.24. 

The  i)ortion  of  sheet-piling  done  comprises  only  one  sixth  of  what  is 
required.  It  must  all  be  completed  before  any  work  is  begun  either  upon 
the  superstructure  or  toward  deepening  the  channel,  audit  should  be 
doujB  as  rapidly  as  possible. 

The  great  importance  of  this  improvement  is  so  well  known,  it«  use 
is  so  advantageous  to  a  commerce  hailing  from  every  lake  po^t,  and 
amounting  to  nearly  20,000,000  tons  per  annum,  that  no  additional  rep 
resentation  seems  to  be  necessary  to  secure  favorable  consideration. 

The  necessity  for  the  work  is  imme<liate  and  urgent.  I  theref«iie 
recommend  that  the  sum  of  $100,000  be  made  available  for  the  fiscal 
year  ending  June  30,  1889. 

Saint  Clair  Flats  Canal  is  in  the  collection  district  of  Detroit,  Mich.,  which  is  the 
nearest  port  of  entry.     Two  light-honses  stand  upon  it«  banks. 

Money  statement, 

.lulv  1,   1887,  amount  available * $18,553.91 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  l,18d7 18.414.24 

July  1,  I8a8,  balance  available , 1^ '^] 

Amount  appropriated  by  act  of  August  11,  1888 75,0o0.^' 

Aiueunt  available  for  fiscal  year  ending  June  30,  1889 75,139'^'^ 

Amount  (eHtimated)  required  for  completion  of  existinc;  project 181,*2C'0.'> 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1890  100,0^"^ 
Submitted  in  compliance  with   requirements  of  sections  2  of  river  and 
harbor  acts  of  18G(3  and  18G7. 


\ 


J  J  14. 

OPERATING  AND  CARE  OF  SAINT  CLAIR  FLATS*  CANAL,  MICHIGAS  ' 

The  canal  is  in  immediate  charge  of  a  custodian,  who  also  a<*ts  at-^^ 
specter  whenever  any  work  is  in  progress. 

During  the  i)ast  year  operations  were  limited  to  the  necessary  sn%^ 
vision  of  tlie  canal,  and  the  expenditures  to  the  custodian's  salarj^^ 
$1,500,  and  to  the  repairs  of  the  boat  belonging  to  the  work,  amounC  ^ 
to  $10,  or  an  aggregate  of  $1,510. 

Tlie  estimated  cost  of  operating  and  care  of  the  canal  for  the  fi^ 
year  ending  June  30, 1889,  is  as  follows  : 

Salary  of  custodian 91  ^ 

Current  rt»pairs  and  contingencies  wbicli  can  neither  be  foreseen  nor  estimated 
for  in  detail,  to  include  a  fair  proportion  of  the  office  of  the  superintending  ^ 

engineer  at  Detroit --..-. ^^\^ 

Total &^  ^ 
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11  of  which  is  provided  for  by  iudefiuito  appropriation  (section  4  of 
river  and  harbor  act  of  July  5,  1884). 

Money  statement 

mt  required  for  fiscal  year  ending  Jane  30, 1889 (5»  000. 00 

ice  remaining  *Mn  hand"  from  allotment  of  preceding  year,  exclusive 
outstanding  liabilities 39L93 

tional  allotment  required  for  fiscal  year  ending  June  30,  1889 *4, 608. 07 


zed  statement  of  expetidUares  incurred  on  aooount  of  appropriation  for  operating  and 
e  of  canals  and  otMr  works  of  navigation  as  applied  to  operating  and  care  of  Saint 
ur  Flats  Canal,  Miohiganf  for  the  fiscal  year  ending  June  30, 18S8. 


lOf— 


Date. 


»t... 


aber 


>r. 


iber . 


iber.. 


ry. 


ary .. 


1887. 

Jaly  31 

An};.  31 

Sept.  30 

Oct.  31 

Nov.  30 

Dec.  31 


1888. 
Jan.    31 


Feb.    29 


Mar.   31 


April  30 


Aprfl  14 


May    31 


Jane  30 


11 


Name. 


W.  H.  Mott 

— do 

— do 

do 

do 

....do 

•  ■  •  *  Civ   «  •  •  ■  •  • 


...do 


....do 


Service. 


John  Bast 


W.  H.  Mott 


do 


For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  July  1  to  July  31, 1887 
(both  days  inclusive),  beiiHS  one  month. 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  August  1  to  August  31, 

1887  (both  days  inclusive),  being  one  month. 
For  services  as  custodian  at  Saint  Clair  Flats 

Canal,  Michigan,  from  September  1  to  Sep- 
tember 30, 1887  (both  days  inclusive),  being 
one  month. 

For  services  as  cnst^ian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  October  1  to  October 
31, 1887  (both days  inclusive), 'being  one  month. 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  November  1  to  No> 
vember  30,  1887  (both  days  inclusive),  being 
one  month. 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  December  1  to  Decem- 
ber 81,  1887  (both  days  inclusive),  being  one 
month. 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  January  1  to  January 
31,  1888  (botli  days  inclusive),  being  one 
month. 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  February  1  to  Febru- 
ary 29,  1888  (both  days  inclusive),  being  one 
month. 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  March  1  to  March  31, 

1888  (both  days  inclusive),  being  one  month. 
For  services  as  custodian  at  Saint  Clair  Flats 

Canal,  Michigan,  from  April  1  to  April  30, 
1888  (both  days  inclusivo),  being  one  month. 

For  services  as  carpenter  between  April  0  and 
14  (both  days  inclusive),  1888,  bomg  forty 
hours,  at  25  cents  per  hour. 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  May  1  to  May  31.  1888 
(both  days  inclusive),  being  one  month. 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  June  1  to  June  30, 1888 
(both  days  inclusive),  being  one  month. 


Amount. 


$125 
125 
125 

126 
125 

125 

125 

125 

125 
125 
10 
125 
125 


1,510 
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J  J  15. 

IMPROVEMENT  OF  GROSSE  POINT  CHANNEL,  MICHIGAN. 

Within  the  last  two  Or  three  years  mach  trouble  has  resulted  from 
insufficiency  of  water  in  the  channel  off  Grosse  Point,  Mich.,  at  the 
foot  of  Lake  Saint  Clair  (head  of  Detroit  River). 

This. is  principally  due  to  the  more  general  use  of  vessels  of  heavy 
draught,  and  the  difficulty  is  sure  to  increase  with  each  year  until  the 
channel  is  brought  into  accord  with  the  projected  available  depth  for 
the  water  route  between  the  upper  and  lower  lakes,  and  no  time  should 
be  lost  in  beginning  such  works  as  are  necessary. 

The  IniprovemeDt  is  one  link  in  the  chain  projected  for  the  ameliora- 
tion of  the  general  navigation  of  the  lakes.  The  work  consists  in  the 
simple  removal,  by  dredging,  of  the  requisite  amount  of  material  under 
quite  favorable  conditions. 

The  commerce  using  this  channel  is  essentiallj  the  same  that  passes 
Saint  Clair  Flats  Canal  and  Detroit  Biver,  amounting  to  something 
like  20,000,000  tons  per  year.  It  would  be  advisable  to  make  the  im- 
proved channel  800  feet  wide  and  19^  feet  deep.  Such  an  improTement 
would  involve  the  removal  of  about  2,515,000  cubic  yards  of  material, 
at  an  estimated  cost  of  $553,300,  a  very  reasonable  sum  in  view  of  the 
great  advantage  to  be  gained. 

At  present  it  would  not  be  advisable  to  undertake  to  remove  the  ad- 
ditional half  a  foot,  because  it  is  not  necessary  for  the  immediate  relief 
of  commerce,  and  the  cost  would  be  excessive,  owing  to  the  long  dis- 
tance over  which  mere  scraping  would  have  to  be  carried  to  get  this 
slightly  additional  depth. 

Believing  this  improvement  to  be  necessary  and  urgent,  I  venture  to 
bring  it  to  the  notice  of  the  proper  authorities,  and  to  recommend  an 
appropriation  of  $200,000  for  beginning  the  work. 

Grosse  Point  CUaunel  is  located  in  the  collection  district  of  Detroit,  Mich.    Wind- 
mill Point  light-house  and  Grosse  Point  light-ship  are  in  the  close  vicinity. 

Money  statement 

{Amonnt  (estimated)  required  for  completion  o(  proposed  project $55;),  300 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890    200, 000 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and  har- 
bor acts  of  1866  and  1867. 


J  J  16. 

IMPROVEMENT  OF  DETROIT  RIVER,  MICHIGAN 

Originally  the  channel  at  Limo  Kiln  Crossing,  Detroit  River,  conld 
not  be  depended  upon  for  more  than  13  feet  of  water,  the  ordinary 
depths  being  much  affected  by  the  direction  and  force  of  the  wind. 

As  originally  projected  in  1874,  the  improvement  at  this  point  was  to 
consist  of  a  curved  channel  300  feet  wide,  with  a  uniform  depth  of  20 
feet,  and  the  original  estimate  was  based  upon  this  projects 

In  1883  it  was  wisely  determined  to  so  modify  the  project  as  toseoare 


..        v.»|y»t»'  •--• 
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a  straight  chanael,  the  least  width  of  which  should  be  300  feet,  with  a 
somewhat  greater  width  at  each  eud,  utilizing  the  work  already  done. 

In  1886  this  was  further  modified  to  the  end  that  the  widih  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  109 
feet  from  the  western  (American)  side. 

Only  one  contract  has  been  in  force  during  the  fiscal  year,  namely,  with 
Dunbar  &  Sullivan,  dated  October  15,  1886.  The  operations  in  prog- 
ress at  the  date  of  the  last  Annual  Report  were  continued  under  this 
contract  until  September  15, 1887,  when  they  were  stopped  by  the  ex- 
haustion of  the  appropriation. 

The  work  done  during  the  fiscal  year  consisted  in  the  removal  of  1,085 
cubic  yards  of  solid  rock  and  10  cubic  yards  of  loose  rock. 

The  total  amount  of  work  done  under  the  above  contract  (appropria- 
tion of  $37,500  made  by  act  of  August  5, 1886)  was  as  follows: 

Cubic  yardft. 

Solid  rook  removed 5,88:1 

Looaerock  removed*. 119 

At  a  cost  of  $J5,417. 

The  total  amount  of  work  done  on  this  improvement  to  the  30th  June, 
1888,  is  as  follows : 

Area  drilled,  blasted,  and  completed square  feot..  883,853 

Solid  rook  removed  (scow  measoremen t ) cubic  yards . .  2,  ()3*2 

Solid  rock  removed  (bank  measurement)  do 78,406 

Loose  rock  removed do 1,052 

In  order  to  complete  the  improvement  to  a  width  of  40*)  feet  accord- 
ing to  the  present  project^  14,465  cubic  yards  of  solid  rock  and  a  small 
quantity  of  loose  rock  remain  to  be  removed.  The  estimated  cost  of 
doing  this  is  $130,500. 

The  improvement  as  it  now  stands  has  been  completed  to  the  full 
width  of  300  feet  as  contemplated  in  the  project  of  1883,  and  but  a  com- 
paratively small  amount  of  material  remains  to  be  removed  in  order  to 
render  available  an  additional  width  of  50  feet  under  the  project  of  1886, 
for  a  400-foot  channel. 

The  estimated  cost  of  the  400-foot  channel  was  $1,374,500.  The 
actual  aggregate  of  the  appropriations  thu$)  far  made  and  expended  is 
$572,500.  The  estimated  cost  of  the  work  remaining  to  be  done  is 
$i:»0,500,  which  will  give  as  the  actual  cost  of  the  400foot  channel  the 
sum  of  $703,000,  or  $671,500  less  than  the  original  estimate. 

This  fact  encourages  me  to  recommend,  in  the  strongest  terms  I  may 
properly  use,  the  appropriation  in  one  sum  of  the  $130,500  required 
to  complete  the  improvement.  The  result  already  accomplished  is  of 
incalculable  benefit  to  the  commerce  passing  this  point,  amounting  last 
year  to  38,125  vessels,  having  a^tonuage  of  18,864,250,  including  only  so 
much  of  the  purely  Canadian  commerce  as  passes  both  this  point  and 
the  Welland  Canal.  If  the  remainder  of  the  Canadian  commerce  were 
included  the  aggregate  would  be  increased  to  more  than  40,000  vessels, 
with  a  tonnage  of  more  than  20,000,000,  or  fully  six  times  the  entire  com- 
merce crossing  Detroit  River  (both  ways)  by  rail. 

The  improvement  is  truly  national  in  character.  Not  a  grain  of  wheat 
brought  from  Minnesota  or  Dakota  to  New  York  5  not  a  pound  of  iron 
ore  brought  to  Ohio  or  Pennsylvania;  not  a  ton  of  coal  from  Lake  Erie 
to  the  upper  lakes  but  shares  it  advantages. 

ThiA  work  is  located  in  the  ooUection  district  of  Detroit,  Mich.  The  nearest  port  of 
•ntry  is  Detroit.    The  nearest  light-hoase  is  Mammy  Judy,  about  5  miles  distant. 
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Money  statement 

July  1, 1887,  amount  available |8,99L27 

July  ly  1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 8,830.75 

July  1, 1888,  balance  available 160.53 

Amount  appropriated  by  act  of  August  11,1888 130,500.00 

Amount  available  for  fiscal  year  year  ending  Jnne  30, 1889 130, 660. 5S 

Number  and  tonnage  of  United  States  vessels  which  passed  through  Detroit  River 
during  the  season  of  1887. 

Number  of  vessels 38,125 

Tonnage 18,864,250 

Statement  showing  the  number  of  loaded  cars  which  crossed  Detroit  Biver  during  thle  season  ^ 

1887. 

East-bound 153,678 

West-bound 131, 9* 

Total 285,661 

Tonnage  (at  an  average  of  12  tons  to  the  oar) .^ 3,427,932 


.  v^*  *•*  ^  '~*<^*  «  «  •  « ' 
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IMPROVEMENT  OF  HARBORS  ON  LAKE  ERIE,  WEST  OF  ERIE,  PENNSYLr- 

VANIA— IMPROVEMENT  OF  SANDUSKY  RIVER. 


REPORT  OF  MAJOR  L,  COOPER  OVERMAN,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Monroe  Harbor,  Miohigan. 

2.  Toledo  Harbor,  Ohio. 

3.  Port  Clinton  Harbor,  Ohio. 

4.  Sandusky  City  Harbor,  Ohio. 
5w  Sandusky  River,  Ohio. 

6.  Huron  Harbor,  Ohio. 

7.  Vermillion  Harbor,  Ohio. 


8.  Black  River  Harbor,  Ohio. 

9.  Rocky  River,  Ohio. 

10.  Cleveland  Harbor,  Ohio. 
]  I.  Fairport  Harbor,  Ohio. 

12.  Ashtabnla  Harbor,  Ohio. 

13.  Conneaut  Harbor,  Ohio. 


United  States  Engineer  Office, 

Cleveland^  Ohio^  July  1%  1888. 

General  :  I  have  the  honor  to  trausmit  herewith  the  annual  reports 
of  Ihe  works  of  river  and  harbor  improvement  nnder  my  charge  for  the 
fiscal  year  ending  Jane  '^0, 1888. 

Very  respectfolly,  your  obedient  servant, 

L.  OooPER  Overman, 

Major  €f  Engineers. 

The  Ohibf  of  Enginebrs,  U.  S.  A.  - 


K  K  I. 

IBiPROVEMENT  OF  MONROE  HARBOR,  MICHIGAN. 

The  harbor  of  Monroe,  Mich.,  is  situated  at  the  extreme  westerly 
bend  of  Lake  Erie,  about  1^  miles  west  of  the  old  mouth  of  the  Eaisin 
River  imd  about  3^  miles  from  the  town  of  Monroe. 

This  improvement  was  commenced  in  the  year  1835,  at  which  time 
the  Baisin  Biver  was  considered  an  important  stream  and  Monroe  was 
a  place  of  some  prominence.  The  plan  of  improvement  consisted  in 
straightening  the  river  and  making  direct  connection  with  Lake  Erie 
by  a  oanal  4,000  feet  long  and  100  feet  wide  through  ^  ^and  peninsul^^. 
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A  description  in  detail  of  the  operations  heretofore  carried  on  for  the 
improvement  of  this  harbor  will  be  foond  in  Annaal  Beports  of  1880 
and  1881. 

OPERATIONS  DUBING  THE  FISCAL  YEAB. 

The  a<?t  approved  August  5, 1886,  appropriated  $2,000  for  repairs  for 
this  harbor.  This  sum,  excepting  balance  of  $371.94,  had  been  expended 
by  end  of  year  1886  in  repairs.  During  June  and  July,  1887,  the  bal- 
ance was  expended  in-  minor  repairs  to  piers  by  hired  labor  and  par- 
chase  of  material  in  open  market.  No  other  work  for  improving  this 
harbor  was  practicable  during  balance  of  the  fiscal  year  for  want  of 
funds.  The  piers  and  revetment  of  canal  are  still  in  very  bad  condition, 
and  portions  of  the  piers  below  ordinary  low  water  are  badly  rotted  and 
gone.  Dredging  is  also  needed  at  various  points  to  restore  the  usual 
average  depth  of  13  feet. 

General  and  thorough  repairs,  according  to  previous  estimates,  will 
cost  about  $20,000,  but  such  an  expenditure  has  not  heretofore  been 
deemed  necessary,  as  the  commerce  seeking  this  harbor  was  insignifi- 
cant. Immediate  repairs  to  the  amount  of  $5,000  to  $6,000  are  very 
badly  needed  and  should  be  made  at  once. 

As  the  business  at  this  harbor  has  increased  considerably  in  the  last 
two  years,  with  prospect  of  still  greater  increase,  general  and  thorough 
repairs  to  piers  should  be  undertaken  at  once  and  considerable  dredg- 
ing done ;  and  the  whole  of  the  estimated  amount  for  existing  project, 
viz,  $20,000,  could  be  profitably  expended  in  one  season's  work  in  ad- 
dition to  the  $6,000  needed  for  immediate  repairs. 

The  whole  amount  appropriated  for  this  harbor  to  date  has  been 
$215,515.27,  all  of  which  has  been  expended. 

PRESENT   CONDITION  OF  THE  HARBOB. 

An  examination  of  the  channel  of  this  harbor  was  made  in  June,  1387, 
extending  from  the  docks  at  Monroe  to  the  14-foot  curve  in  the  lake. 
The  soundings  showed  some  slight  changes  in  the  depth  of  channel  from 
lake  to  Monroe,  and  the  bar  in  lake  beyond  end  of  south  pier  bad  in- 
creased somewhat,  having  a  least  depth  of  8.8  feet  for  a  short  distance. 

The  following  depths  were  found  in  June,  1887 : 

Least  depth  of  water —  '*^ 

In  channel  entering  the  harbor.  1 ^^J 

In  United  States  Canal ^.4 

In  channel  from  United  States  Canal  to  City  Canid J 

Through  the  City  Canal Ij 

In  channel  from  City  Canal  to  docks ^ 

In  channel  in  front  of  lower  docks j ^ 

In  channel  in  front  of  upper  docks ^ 

The  harbor  of  Monroe  is  in  the  collection  district  of  Detroit,  Mich. 

There  is  a  fixed  white  light  of  the  fourth  order  on  the  enter  end  of  the  weat  pi** 
The  nearest  work  of  defense  is  Fort  Wayne,  30  miles  distant.  _. 

During  the  cloven  months  ending  May  31,  1888,  the  amount  of  revenue  coll«<^ 
was  $:J7.50. 

The  imports,  consisting  of  cedar  posts  and  poles  and  fish,  amounted  ijiv»ltt«W 
$5,000. 

There  were  no  exports. 

Fifty-one  vessels,  with  an  aggregate  tonnage  of  10,100  tons,  entered,  andfift.v**^ 
vessels,  with  an  aggregate  tonnage  of  10,100  tons,  cleared  daring  the  eleven  ©ontw 
ending  May  31,  IS-iS, 

Of  the  vessels  entering  or  clearing  the  largest  cargo  was  14,000  poles  and  thede«P* 
eet  draught  was  10  feet. 
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Money  stdtemeni. 

it  appr6priated  by  act  of  August  11,  1888 $6,000.00 


unft  (estimated )  required  for  eompletion  of  existing  project 15, 000. 00 

unt  that  can  be  prontably  expended  in  fiscal  year  ending  J  nne  :U),  1890    21, 000. 00 
nitted  in  compliance  with  requirements  of  sections  2  of  river  and 
rbor  acts  of  1866  and  1867. 


KK2. 

IMPROVEMENT  OF  TOLEDO  HARBOR,  OHIO. 

5  city  of  Toledo,  Ohio,  is  situated  at  the  mouth  of  the  Manmee 
.  Tiie  Maumee  River  empties  into  Maumee  Bay  at  a  point,  by 
»f  the  channel,  about  7  miles  from  the  deep  water  of  Lake  Erie, 
iistory  of  the  operations  carried  on  in  past  years  for  the  improve* 
of  this  harbor  will  be  found  in  the  Annual  Reports  of  1880, 1881, 
883. 

3  present  channel,  which  is  250  to  300  feet  wide  at  the  angles,  with 
th  of  from  15  to  17  feet  at  ordinary  low  water,  has  been  obtained 
venteen  appropriations  averaging  $41,650  and  an  annual  average 
iditure  of  about  $41,320.  It  is  probable  that  appropriations  will 
to  be  made  for  some  years  to  complete  this  channel  and  a  contin- 
nnual  expenditure  of  about  $20,000  made  to  maintain  the  depth  at 
nt  required  or  until  the  straight  channel  is  available. 
3  project  for  the  old  channel  as  adopted  in  1872,  and  amended  in 
so  as  to  gain  increased  depth,  provides  for  widening  to  250  feet  at 
se  and  2W)  feet  at  bottom  and  deepening  to  16  feet  at  low  water 
fttural  channel  through  Maumee  Bay. 

igress  by  two  appropriations  has  sanctioned  the  project  for  a 
Aght  channel"  from  mouth  of  Maumee  !River  to  deep  water  in  Lake 
and  by  act  of  August  5, 1886,  the  location  was  to  be  ^^  along  such 
as  the  Secretary  of  War  might  approve. 

OPERATIONS  FOR  THE  FISCAL  YEAR — OLD  CHANNEL. 

ring  the  fiscal  year  no  work  was  in  progress,  there  being  no  funds 

able. 

the  close  of  the  fiscal  year  1888,  the  condition  of  the  old  channel 

IS  follows : 

•St.  From  the  Toledo  City  docks  to  the  Manhattan  Range,  a  good 

channel,  with  a  least  depth  of  18  feet. 

3ond.  The  Middle  Range,  576  feet  long,  had  a  width  of  from  160  to 

3et,  and  least  depth  of  15  feet  in  dredged  channel. 

ird.  The  Phenstock  Range,  5,055  feet  long,  had  a  width  of  from 

0  220  feet  (the  latter  width  at  the  turns),  and  least  depth  of  16  feet 

annel. 

urth.  The  Can  Range,  11,580  feet  long,  with  a  width  of  from  120  to 

3et  at  turns,  and  least  depth  of  16  feet  in  dredged  channel. 

th.  The  Turtle  Island  Range,  9,790  feet  long,  with  width  of  from 

et  across  bars  to  180  feet,  and  least  depth  of  16  feet  in  dredged 

oel. 

:th.  The  OAter  Range,  7,800  feet  long,  with  width  of  from  60  feet 

}  feety  with  least  depth  of  15.8  feet 


f 


^ 
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Full  depth  of  16  feet  required  and  increased  width  varying  from  140 
to  300  feet 

All  soundings  referred  to  the  zero  of  the  gauge.  Increased  width 
and  depth  are  needed  and  the  want  of  same  is  complained  ofl  Com- 
plaints have  been  made  by  vessel  men  and  owners  during  the  season 
for  want  of  greater  depth  in  channel. 

A  comparison  of  the  condition  of  channel  with  that  of  close  of  1887 
shows  a  decrease  in  depth  and  a  slight  loss  in  average  width  of  chanuel, 
which  would  indicate  that  with  the  removal  of  annual  deposits  it  will 
be  necessary  to  provide  for  the  removal  of  over  200,000  cubic  yards  for 
some  seasous  yet  in  order  to  secure  the  full  depth  and  full  width  pro- 
posed by  the  improvement  of  the  old  channel. 

The  total  amount  appropriated  to  close  of  fiscal  year  for  old  channel 
for  this  harbor  since  1866  has  been  $714,046.91,  all  of  which  has  been 
expended.  The  estimated  cost  of  the  project  for  old  channel,  viz,  a 
channel  with  a  least  depth  of  16  feet  at  ordinary  low  wat^r  and  250  feet 
in  width  at  surface,  was  $570,000.  Of  this  amount  $519,346.91  to  close 
ot  fiscal  year  had  already  been  appropriated  and  expended. 

The  balance  of  $50,000  originally  estimated  and  yet  to  be  appropri- 
ated will  not  complete  the  project,  mainly  from  the  lengthened  period 
consumed  in  doing  the  work  for  want  of  adequate  apppropriations. 

The  estimate  made  in  1872  (amended  in  1880)  contemplated  largo  ap- 
propriations, and  consequentl.v  limited  contingencies,  whereas  the  ap- 
propriations have  been  small,  requiring  thirteen  years  to  obtain  $519,000, 
and  contingent  expenses  and  the  annual  removal  of  the  deposits  of  each 
winter  and  spring  have  been  repeated  for  thirteen  years,  so  that  they 
have  absorbed  at  least  $100,000  of  the  original  estimate.  It  will,  there- 
fore, require  at  least  $150,000  to  complete  the  projected  improvement  of 
the  natural  channel  through  Maumee  Bay. 

The  amount  of  commerce  to  be  benefited  is  very  large,  and  continues 
to  grow  in  importance.  Previous  reports  have  given  valuable  statistics 
on  this  subject,  to  which  attention  is  invited. 

TOLEDO   HARBOR,  OHIO — "  STRAIGHT  CHANNEL.'' 

For  a  history  of  this  project  and  the  work  done  to  the  close  of  fiscal 
year  ending  June  30, 1887,  see  Annual  Reports  of  1884, 1885, 1886,  and 

1887. 

OPERAIIONS  DURING  THE  FISCAL  YEAR— "  STRAIGHT  CHANNEL"  IM- 
PROVEMENT. 

The  act  approved  August  5, 1886,  contained  the  following  with  ref- 
erence to  Toledo  Harbor,  Ohio : 

Continiiiopj  improvement  of  the  Manmee  River  by  a  straij^ht  chaunel  along  s"^" 
line  as  may  bo  approved  by  the  Secretary  of  War,  $112,500,  and  the  balance  of  tn« 
$•25,000  heretofore  appropriated,  are  hereby  made  available  for  clearing  the  oldcban- 
nel. 

This  necessitated  additional  examination  of  the  locality  in  order  to 
determine  which  line  to  recommend  for  the  action  of  the  Secretary  ^^ 
War.  Authority  was  asked  for  and  obtained  to  make  such  examinatioD' 
A  special  report  of  this  examination  with  recommendation  was  m*"®* 
and  this  report  was  referred  to  the  Board  of  Engineers,  U.  S.  Army,  ^^^ 
examination  and  report.  , 

Under  date  of  April  12,  1887,  the  Board  of  Engineers  submitte^ 
their  report,  and  recommended  a  line  for  straight  channel^  which  report 
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was  recommeDded  for  approval  by  the  Chief  of  EnglDeers,  U.  S.  Army, 
aud  approved  by  the  Secretary  of  War  noder  date  of  April  27, 1887. 

The  approved  Hue  differs  in  location  and  direction  from  all  the  lines 
heretofore  suggested.  A  copy  of  the  report  of  the  Board  of  Engineers, 
with  letter  of  instruction,  was  received  May  6,  1887.  Preparations 
were  at  once  made  for  commencing  the  work  in  accordance  with  in- 
stroctions  and  the  report  of  the  Board  of  Engineer^. 

Proposals  were  invited,  and  after  three  lettings  acceptable  bids  were 
received,  and  two  contracts  were  executed,  one  with  "George  Kellogg, 
of  Fulton,  N.  Y.,  for  423,000  cubic  yards,  more  or  less,  at  12  cents  per 
cubic  yard,  scow  measurement,  and  one  with  French  &  Rooney,  of 
Toledo,  Ohio,  for  370,000  cubic  yards  at  16  cents  per  cubic  yard,  scow 
measurement. 

Active  operations  were  commenced  under  these  two  contracts  dur- 
ing the  last  week  of  July,  1887,  and  continued  with  four  dredges  until 
November  19, 1887,  when  work  was  suspended  for  the  winter. 

Operations  were  resumed  April  25, 1888,  and  have  been  continued 
until  the  present  date.  About  428,913  cubic  yards  were  excavated  and 
removed  under  the  two  contracts  during  the  fiscal  year  ending  June 
30, 1888.  This  amount  is  about  three-fifths  of  the  quantity  to  be  re- 
moved under  said  contracts,  which,  when  completed,  will  exhaust  the 
appropriations  of  1886,  The  whole  amount  to  be  removed  under  these 
two  contracts  is  about  38  per  cent,  of  the  total  quantity  estimated  to 
make  the  excavation  a  long  line  of  straight  channel ;  and  as  the  chan- 
nel will  be  of  little  use  until  excavated  to  full  width  and  depth  for  the 
entire  length  it  is  for  the  best  interests  of  all  that  it  should  be  done  as 
lapidly  as  possible.  Hence  large  appropriations  should  be  made  an- 
nually until  the  new  channel  is  completed.  The  revetment  and  protec- 
tion of  said  channel  will  then  have  to  be  accomplished. 

At  least  $500,000  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  on  this  project. 

There  have  been  thus  far  two  appropriations  for  the  "  straight  chan- 
nel,'' viz,  that  of  July  5,  1884,  of  $25,000,  of  which  $15,653.09  was  ex- 
pended  in  connection  with  the  line  selected  by  Colonel  Wilson  (the 
balance  transferred  to  old  channel),  and  the  appropriation  of  Augusts, 
1886,  amounting  to  $112,500 ;  making  a  total  of  $128,153.09,  of  which 
sum  $84,730.20  had  been  expended  at  the  close  of  the  fiscal  year  ending 
June  30, 1888. 

The  estimated  cost  of  completing  the  straight  channel  is  calculated 
on  the  basis  of  cost  heretofore  estimated  for  other  lines,  since  the  Board 
of  Engineers  in  adopting  the  approved  line  roaile  no  new  estimate,  and 
left  the  question  of  protection  of  the  dredged  channel  to  be  determined 
by  future  observation  and  experience. 

The  approximate  estimate  on  said  basis  is  $1,875,000,  requiring, 
therefore,  further  appropriations  amounting  to  $1,762,500  to  complete. 

All  funds  available  July  1, 1888,  are  pledged  to  contractors  for  dredg- 
ing during  the  present  year,  leaving  nothing  for  further  work. 

An  abstract  of  contracts  for  straight  channel  work  is  transmitted 
herewith. 

Toledo  is  in  the  collection  district  of  Miami.  There  is  a  fixed  white  light  of  the 
foarth  order  on  Turtle  Island  and  three  sets  of  range-lights  for  parts  of  the  channel. 

The  amount  of  revenue  collected  during  the  eleven  months  ending  May  31, 1888,  was 
980,276.28 

The  imports,  consisting  of  general  merchandise,  tin-plate,  hardware,  lumher,  etc., 
•mounted  in  value  to  $171,544. 

The  exports,  consisting  of  wheat,  com,  coal,  timber,  staves,  etc.,  amoqnted  in  value 
to  $605,920  for  the  eleven  months  ending  May  31,  1888. 
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Fifteen  hundred  and  forty-six  vessels,  witU  an  aggregate  tonnage  of  417,040  tona, 
entered,  and  1,540  vessels,  with  an  aggregate  tonnage  oi  424,:)24  tons,  cleared  daring 
the  eleven  months  ending  May  31,  Ibriy. 

Of  the  vessels  entering,  the  largest  cargo  was  2,200  tons  of  iron  ore,  and  the  deepest 
draught  was  Ib^^  feet.  Of  the  vessels  clearing,  the  largest  cargo  was  2,060  tons  of 
iron  ore,  and  the  deepest  draught  was  15^^^  feet. 

Money  statement 

vrOLEDO  HARBOR,  OHIO,  BTRAIQHT  CHANNEL. 


July  1,  1887,  amount  available * 

July  1,  1888,  amount  expended  during  fiscal  year,  exclosive 

of  liabilititis  outstanding  July  1,  1887 $49,517.89 

July  1,  1888,  outstanding  liabilities 16,237.87 

July  1,  18c;8,  amount  covered  by  existing  contracts 42,400.00 


$109,178.65 


108, 155. 76 


July  1,  1888,  balance  available 1,022.89 

Amount  appropriated  by  act  of  August  11,  1888 150,000.tii) 

Amount  available  for  fiscal  year  ending  Jnne  30,  1889 151,022.89 

{Amount  (estimated)  required  for  completion  of  existing  project. .-—.  1,612,500.00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  Jnne 
30,  1890 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  IctJG  and  1867. 


TOLEDO  HARBOR,  OHIO,  OLD  CHANNEU 

Amount  appropriated  by  act  of  August  11,  1888 


5,000.00 


Amount  i^estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  Juno 
30,  1890 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1807. 


45, 000.  tX) 
45,000.00 


Abstract  of  contracts  for  improvimj  harbor  at  Toledo,  Ohio, in  force  during  the  fiscal  fW 

ending  June  30,  1888. 

(1)  Contract  with  George  Kellogn:,  of  Fulton,  N.  Y.,  dated  July  19,  1887,  for  dredg- 
ing 423,000  cubic  yards,  more  or  loss,  of  material  from  Maamee  Bay,  along  line  of 
*' straight  chauuci,"  at  Toledo  Harbor,  Ohio. 

Kato  paid,  12  cents  per  cubic  yard,  scow  measurement. 

Work  in  progress.     Time  for  coni[)letion  of  contract,  September  30,  1688. 

(2)  Contract  with  French  &  Koonoy,  of  Toledo,  Ohio,  dat^d  July  25,  1837,  for 
dredging  370,000  cubic  yards,  more  or  loss,  of  material  from  Maamee  Bay,  along  li"* 
of  *' straight  channel,"  at  Toledo  Harbor,  Ohio. 

Kate  paid,  15  cents  per  cubic  yard,  scow  measurement. 

Work  in  progress. 

Time  for  completion  of  contract,  December  15,  1888. 


"N 


K  K  3. 

IMPROVEMENT  OF  PORT  CLINTON  HAlfBOR,  OHIO. 

Port  Clinton,  Ohio,  is  situatetl  at  the  mouth  of  the  Portage  River,* 
stream  which  rises  in  tlie  northwestern  part  of  Ohio  and  empties  '\^^ 
Lake  Erie, 

A  history  of  the  operations  lieretofore  carried  on  for  the  improve- 
ment of  this  harbor  will  be  found  in  Aunual  Reports  of  1880  andl88l« 
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The  present  project,  adopted  in  1875,  provides  for  a  pile  revetmeut, 
967  feet  loug,  raouing  from  tlie  north  shore  of  Portage  River,  opposite 
the  town,  out  into  the  lake,  in  a  direction  north  57  degrees  east.  This 
revetment  ihen  inclines  towards  the  north  and  exft^uds  301  feet  further, 
when  a  pile  dike  commences  which  will  be  proloogeda  total  distaoceof 
1^00  feet  out  to  a  depth  of  JO  feet  at  the  ordinary  level  of  the  lake. 

Parallel  to  this  and  20Q^eet  from  it  is  an  east  pile-pier  which  will  be 
about  2,600  feet  long,  its  inner  end  resting  on  the  south  shore  of  the 
river.  This  east  pier  will  be  a  simple  pile  structure  of  2,450  feet ;  tlio 
oater  150  feet  will  be  a  strong  pile-dike  12  feet  wide:  A  channel  10 
feet  deep  will  be  dredged  between  the  piers. 

OPERATIONS  DURING.  THE  FISCAL  YEAR. 

The  river  and  harbor  bill  approved  August  6, 1886,  appropriated  "  for 
improving  harbor  at  Port  Clinton,  Ohio,  by  repairs  to  existing  works," 
♦2,000. 

Proiiosals  were  received  May  23, 1887,  and  a  contract  for  making  the 
necessary  repairs  to  the  extent  of  available  funds  was  executed  with 
John  Stang,  of  Lorain,  Ohio,  under  date  of  June  23, 1887. 

Material  was  delivered  and  actual  operations  were  completed  in  Octo- 
ber, 1887.  The  funds  were  all  expended  in  repairs,  but  much  remains  to 
be  done  to  place  the  piers  in  good  condition. 

Dredging  is  also  needed. 

The  whole  amount  appropriated  for  this  harbor  to  date  has  been 
$48,000,  all  of  which  sum  has  been  expended  to  close  of  this  fiscal 
year. 

The  estimated  cost  of  the  present  project,  as  submitted  in  1875,  was 
$122,000,  a  revised  estimate  being  $90,000.  The  project  contemplated 
the  extension  of  the  pier  and  revetment  to  the  lO-foot  depth  in  lake  at 
ordinary  stage  of  water. 

The  sum  of  $48,000  has  been  appropriated  and  expended  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1888,  but  as  the  commerce  of 
Port  Clinton  is  small,  and  prospects  for  much  increase  in  the  near  future 
are  not  great,  it  is  doubtful  whether  the  expenditure  of  the  remaining 
$42,000  for  the  completion  of  the  proposed  project,  under  the  reviseil 
estimate,  would  be  advisable. 

If  it  isdedded  to  continue  the  improvement  as  proposed,  the  sum  ot* 
$20,000  can  be  expended  during  the  period  ending  June  30,  1890,  in 
prolonging  the  pier  and  revetment;  otherwise  the  sum  of  $5,000  could 
be  expended  in  completing  repairs  and  in  dredging. 

An  examination  of  the  channel  of  this  harbor  was  made  July  5,  1888. 

The  depth  between  the  pier  and  revetment,  wherever  the  same  are 
parallel,  was  found  to  be  good,  averaging  from  9  feet  to  14J  feet ;  but 
at  the  turns,  where  there  is  a  divergence,  the  depth  was  only  7/^^  i'eet. 
A  bar  has  formed  in  lake  beyond  end  of  piers,  with  least  depth  of  S^q 
feet  on  crest  of  bar. 

The  river  and  harbor  bill  approved  August  5,  1886,  contained  the 

following  reference  to  this  harbor : 

• 

For  the  purpose  of  acquiring  the  title  to  the  land  adjoining  the  inner  end  of  the 
weet  pier  built  by  the  United  States  for  the  improvement  of  theharbor  at  Port  Clinton, 
Ohio,  the  Secretary  of  War  shall  negotiate  with  the  owner  or  owners  of  the  land  for 
the  parcbase  thereof  at  a  reasonable  price,  to  be  approved  by  Congress,  and  if  an 
agreement  as  to  price  cannot  be  made  with  the  owuer  then  the  value  of  same  shall 
be  ascertained  in  the  mode  provided  by  the  laws  of  Ohio  for  condemnation  of  lands 
for  public  uses  in  that  State,  the  result  of  said  proceedings  of  condemQa^on,  if  taken, 
to  be  reported  to  tbe  next  Congress  for  its  approval, 
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CoDsiderable  eorrespoudence  passed  between  the  owner  of  the  land 
in  question  and  the  engineer  officer  in  charge  of  the  harbor,  resultiDg 
in  the  owner  offering  to  take  $2,500  for  the  beach. 

An  abstract  of  contract  is  transmitted  herewith. 

Port  CliDton  is  a  port  of  eDtry  iu  the  collection  district  of  Sand uaky,  Ohio.  Tbe 
nearest  work  of  defense  is  Fort  Wayne,  Mich.,  60  miles  distant,  and  the  nearest  ligbt- 
hoase  is  at  Green  Island,  10  miles  distant.  ' 

'No  report  of  the  commerce  of  this  harbor  was  received  from  tbe  col- 
lector of  customs  for  the  fiscal  year  ending  Jane  30, 1888. 

The  following  statistics,  comprising  collector's  report  for  Uie  fiscal 
year  ending  June  30, 1887,  are  submitted : 

Fifty-four  vessels,  with  an  aggregate  tonnage  of  2,896  tons,  entered  this  harbor  from 
other  districts,  and  forty-eight  vessels,  with  an  aggregate  tonnage  of  2,560  tons,  cleared 
this  harbor  for  other  districts. 

Of  the  vessels  entering  or  clearing  the  largest  cargo  was  400,000  feet  of  lumber  aod 
the  deepest  draught  was  10  feet. 

Money  statement. 

July  l,1887,amount  available $1, 960.66 

July  1,  Itiidd,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiee 
outstanding  July  1,1887 ^ 1,960.66 

Amount  appropriated  by  act  of  August  11, 1838 « 5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 000. 00 

Amoun  1 1 ha t  can  be  profitably  expended  in  fiscal  year  encung  J  une  30, 1890  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  improving  harbor  at  Port  Clinton,  Ohio,  in  force  during  tkifitca 

year  ending  June  30,  1888. 


Material. 

Rate. 

Material. 

Rate. 

"White  oak per  M  feet,B.M.. 

Piles per  linear  foot.. 

Filling  stone per  cord.. 

Kiprap  stone do  . . 

$39.00 

.35 

6.50 

5.50 

Bnish.... .................. ner  cord.. 

nil 

Drift-bolts per  poand. . 

Spikes do.... 

S.  and  W.  bolt* do.-.. 

.03 
M 
.04 

Contract  with  Johu  St'ang,  of  Lorain,  Ohio,  dated  June  23, 1887,  for  repaurs  to  pitf 
and  revetment  at  Port  Cliuton  Harbor,  Ohio. 

Contract  time  for  completion  extended  to  September  30, 1887.  Contract  compl^tw 
and  closed.  * 


K  K4. 

IMPROVEMKNT  OF  SANDUSKY  CITY  HARBOR,  OHIO. 

Sandusky  Bay  empties  iuto  Lake  Erie  about  40  miles  from  its  vestr 
ern  extremity.  It  is  a  natural  harbor,  coDtaiaing  an  area  of  about  22i 
miles,  with  a  depth  of  from  8  to  12  feet,  protected  on  the  north  w^ 
northwest  from  the  gales  of  the  lake  by  a  long,  narrow  peninsula,  ft^" 
on  the  northeast  by  what  is  known  as  Cedar  Point. 

A  full  description  of  the  operations  carried  on  in  past  years  for  tbe 
improvement  of  this  harbor  will  be  found  in  Annual  Reports  of  1880  »Dd 
1881. 
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The  project  adopted  in  1880  provides  for  a  channel  200  feet  is^ide  and 
15  ieet  deep  through  the  outer  bar  and  in  the  bay  up  to  within  50  feet 
of  the  line  of  docks,  and  then  parallel  to  the  docks,  with  a  width  of  100 
feet  and  depth  of  15  feet 

The  revised  project  proposes  to  shorten  and  improve  the  present 
channel  by  a  straight  channel  cut  from  the  north  end  of  Cedar  Point  to 
the  east  end  of  the  existing  channel  in  front  of  city. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  act  approved  Angust  5, 1886,  made  available  $15,000  for  the  fiscal 
year  ending  Jane  30, 1887. 

A  project  for  the  expenditure  of  these  funds  was  submitted  and  ap- 
proved, and  proposals  invited  for  doing  the  dredging.  A  contract  was 
executed  with  Carkin,  Stickney,  and  Cram,  o^  East  Saginaw,  Mich., 
dated  October  15, 1886,  for  dredging  90,000  cubic  yards,  more  or  less, 
at  15  cents  per  cubic  yard,  scow  measurement. 

Operations  were  resumed  in  April,  1887,  and  continued  until  the  close 
of  the  year.  The  progress  was  very  slow,  and  by  June  20, 1887,  when 
contract  should  have  been  completed,  only  about  one-eighth  of  the  re- 
quired dredging  had  been  done.  The  contractors  applied  for  and  ob- 
tained an  extension  of  time  in  which  to  complete  their  contract  until 
July  30, 1888. 

Operations  were  resumed  May  10,  1888,  and  have  been  continued 
until  the  present  date.  The  progress  under  this  contract  from  the  be- 
ginning until  date  has  been  very  slow. 

At  the  end  of  the  fiscal  year  there  was  an  available  balance  of  $649.13: 
work  was  in  progress  under  the  contract  of  October  15, 1886,  extended 
as  to  time  of  completion  to  July  30, 1888. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  there  was  a  fairly 
good  channel,  with  least  depth  of  14  feet;  but  not  of  full  width  through 
all  the  ranges.  The  condition  of  the  channel  was  not  so  good  as  at  the 
close  of  the  season  of  1887,  showing  no  advance  in  the  proposed  im- 
provement over  the  annual  filling  in.  The  outer  bar  needs  most  atten- 
tion where  the  full  width  has  as  yet  not  been  obtained  on  account  of  the 
small  appropriations.  For  the  various  reasons  given  no  progress  to- 
ward the  improvement  of  this  harbor  was  practicable  during  the  fiscal 
year  ending  June  30, 1888. 

The  total  amount  appropriated  for  this  harbor  to  close  of  fiscal  year 
has  been  $270«080,  of  which  sum  $263,715.47  has  been  expended. 

It  is  estimated  that  $20,000  will  be  required  to  complete  this  project, 
the  whole  of  which  can  be  expended  during  the  fiscal  year  ending  June 
30|  1890.  With  increase  of  commerce  at  Sandusky  an  increase  to  10 
feet  in  depth  of  channel  is  needed  to  make  it  correspond  with  other  im- 
portant harbors  on  Lake  Erie,  and  with  depth  now  carried  through  the 
Saint  Glair  Flats  Canal.  This  increased  depth,  it  is  estimated,  would 
cost  $61,000  additional,  making  $81,000  required  for  this  harbor,  of 
which  sum  $60,000  can  be  expended  by  the  close  of  the  fiscal  year  end- 
ing June  30, 1890.  Like  all  the  lake  harbors  where  a  dredged  channel 
is  the  method  of  improvement,  the  annual  expenditure  must  be  a  larger 
one  to  maintain  the  channel  and  remove  the  material  which  the  winter 
and  spring  storms  wash  into  the  channel. 

The  total  amount  expended  on  this  harbor  during  the  fiscal  year  end- 
ing June  30, 1888,  was  $7,388.39. 

The  river  and  harbor  bill  which  passed  both  branches  of  the  Forty- 
ninth  Congress  but  failed  to  receive  the  signature  of  the  President 
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contaiDed  an  appropriation  for  making  a  straight  channel  from  eastend 
of  the  existing  channel  in  front  of  city  docks  to  the  north  end  of  Cedar 
Point. 

This  appropriation  was  renewed  in  the  river  and  harbor  bill  which 
passed  the  House  of  Representatives  of  the  Fiftielh  Congress.  The 
sum  of  $40,000  is  allotted  for  beginning  the  work.  All  of  this  sum  can 
be  profitably  expended  in  one  working  season  in  dredging,  and  as  the 
new  channel  will  not  be  of  any  use  till  completed  to  full  width  and 
depth  the  balance  of  tbe  estimated  amount  to  make  the  excavation, 
viz,  $50,712,  should  be  allotted  in  one  appropriation,  and  could  be  profit 
ably  expended  during  the  fiscal  year  ending  June  30, 1890. 

For  a  history  of  tliis  project  for  making  a  straight  channel  and  de- 
tailed estimate  of  cost,  see  Annual  Report  of  the  Chief  of  Engineers  for 
1887,  pages  2303  and  2304,  and  pages  2335  to  2341. 

An  abstract  of  contract  is  transmitted  herewith. 

Saiulnsky  City  Harbor  is  in  the  collection  district  of  Sandnsky,  Ohio.  There  is  » 
liglit-houKe  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range- 
lights  within  the  bay.     Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defenae. 

No  report  of  the  commerce  of  this  harl)or  having  been  received  from  the  collector 
of  customs  for  the  fiscal  year  ending  June  30, 1888,  the  following  statistics,  received 
for  the  fiscal  year  ending  June  30,  18§7,  are  sul)mitted: 

The  amount  of  revenue  collected  was  for  the  district  $5,019.7*2,  and  for  the  port  of 
Sandusky,  ^,686.73. 

The  imports,  consisting  of  fish,  round  timber,  wood,  etc.,  amounted  in  value  to 
$rj3,(>40  for  the  district  and  $47,316  for  the  port  of  Sandusky. 

Th«3  exports,  consisting  of  grain,  coal,  produce,  etc, ,  amounted  in  value  to  $239,5j?7.27 
for  the  district,  and  for  the  porT  $105,140.27. 

The  number  of  vessels  entering  was,  for  the  district,  3,585 ;  aggregate  tonnage, 
571,831  tons ;  for  the  port  of  Sandusky,  2,019,  with  tonnage  of  407,0rf7  tons.  The  nain- 
ber  of  vessels  clearing  was,  for  the  distvict,  3,005;  aggregate  tonnage,  569,359  tons; 
for  the  the  port,  2,611,  with  an  aggregate  tonnage  of  407,849  tons. 

Of  the  vessels  entering  or  clearing,  the  largest  cargo  was  2,589  tons  of  Iron  ore,  And 
the  deepest  draught  was  15-i^  feet. 

Money  statement 

July  1,  1887,  amount  available $12,337.34 

July  1, 1HH8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 * $5,972.81 

July  1,  lttr^8,  outstanding  liabilities 2,565.40 

July  1,  lte88,  amount  covered  by  existing  contracts 3,150.00 

July  1,  188<S,  balance  available fii^JJ 

Amount  appropriated  by  act  of  August  11,  1888 40,000.w 

Amount  available  for  fiscal  year  ending  June  30,  1889. 40,049'^ 

Amount  (estimated)  required  for  completion  of  existing  prmoct ^»P^nn 

Amonntthatcau  bo  i)rolitabIy  expended  in  fiscal  year  ending  June  30, 1890    6H,7l2.w 
Submitted  in  compliance  with  the  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 
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Abstract  of  contract  for  improving  harbor  at  Sandusky  City,  Ohio,  in  force  dutiwy  ikeff^ 

year  ending  June  30,  1888. 

Contract  with  Carkiu,  Slickney  &  Cram,  of  East  Saginaw,  Mich.,  for  ow^lfij"^ 
93,000  cubic  yards,  more  or  loss,  of  material  from  channel  through  Sandusky  B**' 
Contract  dated  October  15,  18.^6. 

Kate  ])aid,  15  cents  por  cubic  yard,  scow  measure. 

Work  in  progress.     Contract  time  for  completion  extended  to  July  30,  1888. 
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survey  of  sandusky  harbor,  ohio,  with  a  view  to  a  straight 
channel  from  the  north  end  of  cedar  point  to  the  east 
end  op  the  existing  channel  in  front  of  the  city. 

United  States  Engineer  Office, 

Cleveland,  OhiOy  February  2,  18S7. 

General:  I  Lave  the  honor  to  tranainit  herewith,  in  separate  pack- 
age, a  chart  (tracing)  of  a  portion  of  Sandusky  Bay,  Ohio,  together 
with  profiles*  (tracing)  along  line  of  proposed  new  channel,  and  to  sub- 
mit the  following  report  of  a  survey  made  in  accordance  with  act  of 
Congress  approved  August  5,  IvSSC. 

The  port  of  Sandusky,  Ohio,  is  situated  on  Sandusky  Bay,  which  bay 
empties  into  Lake  Erie  about  40  niiies  from  the  western  end  of  the  lake. 
Sandusky  Bay  is  a  natural  harbor,  containing  an  area  of  about  22^  miles, 
with  a  depth  of  from  8  to  12  feet.  It  is  protected  on  the  north  and  north- 
west by  a  narrow  peninsula,  and  on  the  east  by  another  i)oint  of  land 
known  as  Cedar  Point.  Sandusky  River  is  the  only  stream  of  any  size 
which  empties  into  the  bay,  which  it  does  at  its  southwest  extremity, 
some  14 J  miles  from  Cedar  Point. 

The  channel  by  which  vessels  reach  Sandusky  City  docks  is  the  re- 
sult of  plan  for  improvement  adopted  in  1864,  which  plan  has  been 
amended  from  time  to  time,  until  now  it  provides  for  dredging  and 
maintaining  a  channel  through  the  bar  outside  of  Cedar  Point  and 
through  the  bay  to  within  50  feet  of  the  line  of  the  city  docks  and  then 
parallel  to  the  line  of  docks.  The  channel  through  the  bar  and  bay  to 
be  200  feet  wide,  while  that  parallel  to  the  docks  is  100  feet  wide;  and 
all  to  have  a  depth  of  15  feet. 

By  this  channel  it  is  nearly  4.J  miles  from  deep  water  of  the  Like  to 
city  docks. 

This  route  was  selected  for  improvement  in  1864,  when  the  commerce 
of  Sandusky  was  small  as  compared  with  its  present  commerce,  whilst 
the  commerce  of  Sandusky  River  was  sufficiently  large  at  that  time  to 
influence  the  route  selected  for  improvement,  and  when  lake  vessels  did 
not  require  over  13  feet  channel  depth. 

It  was  the  route  at  that  date  which  could  be  improved  for  the  least 
expenditure  of  funds  and  promised  the  earliest  relief  to  the  commerce 
which  entered  the  bay.  For  some  years  past,  however,  much  objection 
has  be^n  made  to  the  existing  channel.  It  is  crooked  and  difficult  for 
vejssels  to  navigate,  and  requires  three  sets  of  range-beacons  to  enable 
a  vessel  to  follow  it.  The  want  of  sufficient  depth  is  also  complained 
of.  In  1882  an  increase  of  channel  dei)th  to  16  feet  was  recommended 
by  the  engineer  in  charge,  and  an  estimate  of  $61,000  submitted  for  the 
additional  dredging  required;  but  since  this  latter  date  the  commerce 
of  Sandusky  has  increased  so  rapidly,  and  the  increased  and  increasing 
draught  of  lake  vessels  make  17  feet  depth  of  chunnel  necessary.  This 
additional  depth  will  cost  at  least  $50,000  more,  making  a  total  of 
$111,000  necessary  to  make  the  existing  channel  of  adequate  depth  for 
present  demands  of  commerce. 

As  the  commerce  of  Sandusky  City  grew  in  importance,  the  question 
as  to  the  best  line  for  the  portion  of  the  channel  through  Sandusky  Bay 
(*.  e,j  inside  of  Cedar  Point)  was  discussed,  and  especially  so  of  late 
years.  As  far  back  as  1873  the  straifjhtening  of  the  route  by  cutting  a 
new  channel  through  "Horse  Shoe  Shoal,"  or  the  middle  ground,  was 
reported  upon  by  the  then  engineer  in  charge. 

•  Not  printed. 
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This  question  has  Dot  ceased  to  be  agitated  by  the  citizens  or  San- 
dusky, aud,  with  the  knowledge  that  additional  appropriation  woald  be 
necessary  for  the  increased  depth  required,  they  had  an  examination 
made  at  their  own  expense  in  the  fall  of  1884  to  determine  the  approx- 
imate cost  of  straightening  the  present  channel  by  cutting  through  the 
middle  ground,  thereby  making  a  direct  route  from  the  city  docks  to 
Cedar  Point. 

The  examination  developed  the  fact  that  a  very  favorable  line  existed 
for  such  a  direct  route  and  with  comparatively  little  cutting  to  make  17 
feet  depth.  A  committee  of  the  citizens  of  Sandusky  presented  the 
matter  to  Congress  during  the  session  of  1885,  but  the  failure  to  pass  a 
river  and  harbor  bill  that  year  prevented  any  definite  action  being 
taken. 

The  effort  was  renewed  in  1886,  and  resulted  in  a  survey  being  author- 
ized by  act  of  Congress  approved  August  5, 1886.  The  act  provides  for 
an  examination  or  survey  and  the  cost  of  improvement  to  l^  estimated 
at  '^  Sandusky  Harbor  with  a  view  to  a  straight  channel  from  the  north 
end  of  Cedar  Point  to  the  east  end  of  the  existing  channel  in  firont  of 
the  city.'' 

In  compliance  with  instructions  from  the  office  of  the  Chief  of  Engi- 
neers, U.  S.  Army,  dated  September  27  and  October  28, 1886,  I  made 
a  preliminary  examination  of  the  proposed  line,  and,  under  date  of 
Kovember  8,  188C,  I  submitted  a  report  of  said  personal  examination, 
with  estimate  of  cost  of  a  survey,  in  which  report  I  recommended  *'  the 
project  worthy  of  improvement,  and  that  it  was  called  for  by  the  pres- 
ent and  prospective  demands  of  the  commerce  of  Sandusky." 

The  report  was  approved  and  a  survey  ordered  to  be  made.  A  field 
party  under  charge  of  B.  11.  Colby,  assistant  engineer,  made  the  sonrey 
from  the  surface  of  the  ico  which  then  covered  the  bay.  The  work  wa8 
done  with  accuracy  and  despatch,  and  Mr.  Colby  displayed  commend- 
able energy  and  push  in  the  work  under  his  charge. 

The  route  for  the  proposed  straight  channel  being  so  definitely  desig- 
nated in  the  act  authoripzing  the  survey,  it  was  only  necessary  to  locate 
tlie  line  to  make  the  required  soundings  and  to  make  an  examination 
of  the  character  of  the  bottom  through  which  the  cutting  would  have  to 
bo  made  to  enable  the  '*  estimate  of  cost  of  improvement"  to  be  de- 
termined. The  line  was  found  to  bo  9,465  feet  in  length,  and  jcjius  the 
existing  channel  outsiile  of  Cedar  Point  by  an  easy  curve  and  unites 
with  the  channel  in  front  of  city  docks  by  an  easy  curve.  The  survey 
demonstrated  a  very  favorable  line,  with  comparatively  small  amount 
of  cutting  to  make  a  channel  of  17  feet  depth. 

About  25,000  soundings  were  taken  and  75  borings  were  made.  The 
maximum  cut  to  gain  17  feet  was  12.4  feet,  the  minimum  cut  4.4  feet, 
the  average  cut  being  7.1  feet. 

The  borings  to  determine  the  character  of  the  material  were  made  to 
18  feet  below  the  surface  of  the  water,  and  indicated  that  (beginning at 
the  east  end  of  the  channel  parallel  to  the  city  docks)  for  the  first  3,600 
feet  of  the  route  the  material  was  mud  overlying  a  clay  bottom — the  day 
appearing  at  about  16  feet  below  surface  of  water — beyond  this  no  clay 
was  found  at  a  depth  of  18  feet  or  lesa ;  for  the  next  1,000  feet  mud  only 
was  found ;  then  a  mixture  of  mud  and  sand  for  the  next  2,000  feet 
At  6,450  feet  from  the  beginning  point  a  bed  of  quicksand  was  struck 
at  a  depth  of  17  feet,  with  coarse  sand  overlying  it  and  mud  beneatii. 
The  bed  varied  in  thickness  from  1  foot  to  6.J  feet,  extending  the  remain- 
der of  the  route  and  for  full  width  for  which  borings  were  carried,  vut, 
260  feet.    The  mud  was  found  under  it  in  all  places  at  from  16  to  17  feet 
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below  water  sorface.  The  bed  of  quicksaad  gave  indications  of  ending 
at  the  deep  hole  near  Oedar  Point,  in  which  a  depth  of  from  18  to  90 
feet  exists. 

The  material  along  the  entire  line  is  therefore  favorable  for  easy 
dredging. 

An  examination  of  the  tracings  submitted  with  this  report  shows  the 
great  advantage,  both  in  directness  and  length,  of  the  propose^  new 
rente,  the  saving  in  distance  from  the  city  docks  to  Cedar  Point  being 
6,070  feet  in  15,540  feet,  or  nearly  40  per  cent 

As  the  proposed  route  is  a  direct  channel,  all  the  disadvantages  to 
navigation  resulting  from  '^  turns''  and  '< bends"  will  be  obviated,  and 
being  a  straight  channel,  the  liability  to  All  in  during  the  winter  and 
spring  will  be  very  much  less.  The  annual  amount  of  dredging  for 
maintenance  will  therefore  be  much  less  and  the  line  a  shorter  one  to 
maintain.  Being  well  protected  on  the  east  side  by  Cedar  Point,  the 
nnprotected  cut  will  not  be  so  liable  to  damage  from  storm,  especially 
from  northeast  gales.  The  new  route  from  Cedar  Point  into  the  city 
docks  will  require  but  one  set  of  range-marks  for  vessels  to  navigate  it, 
and  one  of  these  it  will  have  already  prepared  in  the  city  clock- tower, 
a  well-defined,  permanent,  and  visible  beacon  by  day  or  night,  in  direct 
range  of  the  proposed  channel. 

With  regard  to  "liability  to  All,"  the  new  route  has  equal  if  not 
superior  advantages  over  the  existing  one. 

There  are  two  well-defined*  currents  in  Sandusky  Bay,  produced  in 
part  from  the  outflow  from  Sandusky  Biver.  One  sweeps  along  in  front 
of  the  city  docks  and  enters  the  lake  by  the  eastern  channel  (east  of 
the  middle  ground).  The  other  passes  the  south  of  Johnson's  Island 
and  enters  the  lake  by  the  west  channel.  Between  these  two  channels 
lies  the  Eorse  Shoe  Shoal  or  middle  ground. 

As  the  proposed  new  channel  follows  very  nearly  the  route  of  the 
eastern  current,  it  is  expected  that  said  current  will  aid  materially  in 
maintaining  the  depth  of  channel  along  the  new  route  after  it  has  once 
been  obtained. 

Therefore,  while  I  believe  that  any  unprotected  channel  through  San- 
dusky Bay  will  gradually  fill  up  without  annual  dredging,  it  is  thought 
that  the  propos^  straght  channel  will  be  as  little  liable  so  to  do  as  the 
any  other,  for  reasons  already  stated. 

Uenoe  the  question  of  protecting  the  channel,  which  may  ultimately 
have  to  be  done,  does  not  enter  into  this  discussion,  since  it  is  a  detri- 
mental factor  in  the  existing  route  and  in  all  routes,  but  when  consid- 
ering this  factor  the  shortest  route  must  have  the  advantage. 

Further,  the  protection  of  the  cut  should  not  be  decided  until  actual 
results  shall  determine  the  annual  cost  to  maintain  the  unprotected  cut 
by  dredging  and  what  kind  and  how  much  is  needed,  as  it  is  thought 
that  a  percentage  as  low  as  3  per  cent,  on  the  cost  of  any  method  of 
protection  will  pay  for  the  annual  cost  of  dredging. 

To  make  a  channel  200  feet  wide  at  bottom  and  17  feet  deep  at  low 
water  along  the  route  designated,  which  dimensions  for  the  channel 
are  the  least  that  will  accommodate  the  commerce  of  Sandusky,  the 
following  estimate  is  submitted : 

ExeaYation,  removal,  and  deposit  of  538,000  cubic  yards  of  material,  meas- 
ured in  place,  of  which  6  per  cent,  approximately  is  clay,  56  per  cent,  ap- 
proximately n\ad  or  mod  and  sand  mixed,  22  per  cent,  approximately 
sand,  15  per  cent,  approximately  qaicksand,  or  say  628,000  cubic  yards, 
scow  measurement,  at  14  cents  per  cubic  yard |87,920 

Contingent  expenses,  say,  10  per  cent 8,792 

Totid 96.712 
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The  rate  (of  14  cents)  is  deemed  adequate,  since  the  dred<jes  when  at 
work,  for  nearly  the  entire  length  of  the  line,  will  be  protected  from 
severe  northeasterly  gales  by  Cedar  Point ;  the  material  to  be  removed 
is  favorable  for  dredge  work ;  and  the  average  face  of  the  cat  a  good 
one  for  such  work.  Further,  the  rate  for  dredging  in  Sandusky  Bay  of 
late  years,  for  much  less  favorable  work,  more  exposed  and  in  small 
amounts,  has  been  only  15  cents. 

As  the  proposed  straight  channel  has  many  advantages  over  the  ex- 
isting route,  the  only  remaining  objection  to  making  a  change  will  he 
the  question  of  expense.  To  complete  the  project  for  existing  channel 
it  is  estimated  that  $10,000  will  be  required ;  for  the  part  from  Cedar 
Point  to  city  docks  and  to  give  17  feet  depth  to  said  part  of  the  chan- 
nel will  require  at  least  $40,000  of  the  $111,000  heretofore  shown  as 
necessary  for  the  entire  length  of  channel. 

We  have  therefore  an  estimate  of  $50,000  required  to  secure  17  feet 
depth  and  otherwise  complete  the  existing  channel  from  city  docks  to 
Cedar  Point  in  accordance  with  plans  recommended,  admitting  the  ne- 
cessity of  the  work. 

The  cost  to  make  the  new  channel  from  city  docks  to  Cedar  Point 
will  be  then  the  difference  between  $50,000  and  $90,712,  viz,  $46,712 ; 
a  small  amount  when  the  advantages  of  the  proposed  new  route  are 
considered. 

If  the  work  along  the  proposed  new  route  be  undertaken  and  a  chan- 
nel 200  feet  wide  at  bottom  and  17  feet  deep  at  low  water  be  provided 
for,  the  same  could  be  readily  done  in  one  season,  if  the  whole  amount 
estimated  as  necessary,  viz,  $96,712,  be  appropriated  in  one  allotment, 
which  would  enable  the  work  to  be  contracted  for  on  favorable  terms, 
and  further  work  on  the  existing  channel  inside  of  Cedar  Point  could 
be  dispensed  with.  Further,  I  am  of  the  opinion  that  after  said  new 
ch^annel  is  completed  it  can  be  maintained  by  dredging  at  an  annual 
cost  of,  say,  $5,000. 

The  following  interesting  statistics  in  regard  to  the  commerce  of  San- 
dusky are  submitted.  They  were  kindly  furnished  me  by  Mr.  John  J. 
Finch,  collector  of  customs,  Sandusky,  Ohio : 

Amount  of  revemio  coJlectcd  during  the  calendar  year  1836,  $4,629.10. 

Value  of  imports,  consisting  chiefly  of  fish,  round  timber,  and  wood,  $40,231.65. 

Value  of  exports,  consisting  chiefly  of  coal,  p^rain,  rope,  and  breadstuffs,  $'22i^,05tf. 

Nine  hundred  and  eighty-lour  vessels,  with  an  aggregate  tonnage  of  2157,401  tons 
entered,  and  990  vessels,  with  an  aggregate  tonnage  of  242,112  tons  cleared,  during 
the  calendar  year  18^6. 

The  deepest  draught  of  vessels  entering  or  clearing  was  15  feet  8  inches. 

The  largest  cargo  entering  the  port  was  2,{>89  gross  tons  (iron  ore),  carried  by  the 
steamer  Onoko,  draught  14  feet  10  inches. 

Among  the  vessels  entering  the  port  during  the  calendar  year  1886  were  the  fol- 
lowing: 

Steamer  Nchraslay  cargo  1,000  tons  flour,  draught  14  feet  10  inches ;  schooner  Joftii 
ShaWy  cargo  1,7;>8  tons  iron  ore,  draught  15  feet  8  inches;  steamer  Magnetief  cargo 
2,086  tons  iron  ore,  draught  14  feet  10  inches ;  steamer  Specular^  cargo  2,100  tons  iron 
ore,  draught  14  foot  10  inches  ;  steamer  Onoko,  cargo  2,589  tons  iron  ore,  draught  14 
feet  10  inches;  steamer  Ohio^  cargo  1,210  tons  iron  ore,  draught  15  feet  3  inches; 
steamer  James  Pickards,  cargo  1,708  tons  iron  ore,  draught  14  feet  10  inches  ;  schooner 
Conchy  cargo  1,510  tons  iron  ore,  draught  15 feet  4  inches;  schooner  ^luaii  P«dir,  cargo 
1,872  tons  iron  ore,  draught  14  feet  10  inches ;  steamer  Chisholm^  <^rgo  1,934  tons  iron 
ore,  draught  15  foot;  sloamor  Xchraskay  cargo  1,000  tons  copper  and  500  tons  pig-iron. 

Among  the  vessels  clearing  were  the  following: 

Schooner  Jo//n  Shmv,  cargo  l,8r>G  tons  coal,  dranght  15  feet  8  inches  ;  schooner  H, 
J.  Kent,  cargo  1,(100  tons  coal,  dranght  15  feet  6  inches;  steamer ,OAio,  cargo  1,200 
tons  coal,  draught  15  feet  .'J  inches. 

The  foregoing  is  a  partial  stalcnient  of  the  business  of  the  port  with  porta  ontaide 
of  this  district ;  is  partial  only  for  the  reason  that  many  large  and  heavy-laden  ves- 
sels elear  for  ports  \myo\\AU\\ft  \)o\t,  eivter  here,  discharge  and  receive  freight  withoat 
making  any  report  to  U\e  c\ia\.oixi-\ioviaR>  ^\i^\.^^^t. 


li 
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Notably  amoDg  such  are  the  *' Anchor  Line"  steamers^  which  clear  from  Buf- 
falo, N.  Y.,  thrcuigh  to  Chicago,  III. ;  one  of  said  steamers  coming  asnally  into  this 
port  two  or  three  times  a  we&  Ihronghout  the  season. 

I  also  append  hereto  an  incomplete  statement,  but  comprising  the  greater  part  of 
the  business  of  this  port  with  the  ports  within  this  district,  the  same  being  largely 
with  the  islands  of  tlie  district,  and  consequently  not  reported  to  the  custom-house, 
which  is  compiled  from  written  statements  furnished  at  my  request  by  the  owners 
and  managers  of  the  vessels  engaged  principally  in  such  traffic,  and  is  as  follows : 

Number  of  vessels  entered  from  ports  or  places  within  the  district,  1,514 ;  tonnage 
of  same,  158,977  tons. 

Number  of  vessels  cleared  for  ports  or  places  within  the  district,  1,&06 ;  tonnage  of 
same,  158,401  tons. 

Number  of  tons  of  freight  carried  by  the  above-mentioned  vessels  during  the  year 
1886,  106,399  tons. 

Number  of  passengers  carried  by  such  only  of  the  foregoing  vessels  as  are  princi- 
pally engaged  in  the  carriage  of  passengers,  ^,727. 

The  following  statistics  show  the  increase  of  receipts  and  shipments  by  lake  at  the 
4>ort  of  Sandusky,  Ohio,  of  the  two  principal  railroads  terminating  at  said  port,  viz, 
the  Baltimore  and  Ohio,  and  the  Indianapolis,  Bloomington  and  Western  railroads, 
obtained  from  official  sources : 

BECEIPTS  OF  ORE  BY  THE  BALTIMORE  AND  OHIO  RAILROAD. 

Tons. 

1882 49,123 

1885 58,820 

1884 : 107,704 

1885 % 143,180 

1886 (to  October  18) 144,096 

Receipts  of  flenr  in  1886,  in  transit,  from  Duluth  to  Belfast,  Ireland,  and  London, 
England,  via  the  Baltimore  and  Ohio  Railroad  and  Baltimore,  29,000  barrels. 

The  Baltimore  and  Ohio  Railroad  also  received  in  1886,  in  transit,  from  Duluth  to 
Europe,  via  Baltimore,  to  October  1,  over  1,000,000  bushels  grain. 

SHIPMENTS  OF  COAL  BY  THE    BALTIMORE  AND  OHIO  RAILROAD. 

Tons. 

1882 69.846 

1883 100,895 

1884  (year  of  strikes) 31,874 

1885 96,637 

1886 (to  October  18) 117,742 

Th«  Baltimore  and  Ohio  Railroad  shipped  by  "Anchor  Cine"  steamers,  etc.,  in  1886, 
to  October  1,  over  5,000  tons  merchandise. 

The  Indiana,  Bloomington  and  Western  Railway  shipped  in  1886,  by  lake,  to  New 
York  and  Eastern  ports,  to  October  1, 1,750,000  bushels  grain. 

The  grain  shipments  at  this  port  by  lake  have  for  a  number  of  years  prior  to  1886 
been  so  light  as  to  be  scarcely  worth  mentioning. 

Receipts  of  grain  by  the  Baltimore  and  Ohio  Railroad  have  been  increasing  ever 
since  the  new  elevator  was  built. 

As  yon  are  probably  aware,  the  traffic  above  given  has  been  mostly  carried  on  in 
vesels  of  the  large  size. 

It  is  hardly  necessary  to  comment  on  the  above,  as  the  foregoing  sta- 
tistics plainly  show  the  rapid  increase,  of  late  years,  in  the  commerce 
of  Sandusky,  and  give  abundant  evidence  as  to  the  prospective  in- 
crease; and  I  earnestly  recommend  that  a  wide,  straight,  and  easily- 
navigated  channel,  with  full  depth  of  17  feet,  may  be  authorized  at  an 
early  day.  The  whole  amount  of  the  funds  estimated  for  the  improve- 
ment could  be  profitably  expended  during  the  fiscal  year  ending  June 
30, 1888. 

Sandusky  City  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a 
light-house  on  Ced^r  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range- 
lights  within  the  bay. 

Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  JEnqiMiex^. 
The  Ohiep  op  ENaiNKBRS,  U.  S.  A. 
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K  K  5. 

IMPROVEMENT  OF  SANDUSKY  RIVER,  OHIO. 

The  Sandasky  Eiver  rises  in  RicblaDd  Goimty,Ohio,  aud  after  a  very 
circaitous  course  empties  into  Sandusky  Bay  about  14t^  miles  from  Cedar 
Point,  where  the  bay  empties  into  Lake  Brie. 

Fremont,  the  head  of  navigation,  is  17  miles  from  the  moath  of  tiie 
river.  It  is  a  city  of  about  9,000  inhabitants,  and  the  market  place  of 
a  large. and  productive  surrounding  country. 

A  history  of  the  work  carried  on  in  past  years  for  the  improvement 
of  the  river  will  be  found  in  Annual  Report  for  1881. 

The  present  project,  adopted  in  1880,  provides  for  dredging  achaoDel 
100  feet  wide  and  9  feet  deep  through  the  various  bars  between  the  citf 
of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay. 

The  officer  in  charge,  in  his  annual  report  for  1882,  since  which  date 
there  has  been  no  work  for  the  improvement  of  this  river,  writes  as  M- 
lows: 

I  am  satisfied  that  bnt  little  difficulty  will  be  experienced  in  keeping  open  fttall 
times  a  good  cbaunel,  with  a  depth  of  9  feet,  between  Fremont  and  the  month  of  tk 
river;  but  the  character  of  the  materialfTcomprising  the  onter  bar  is  sncli  that  I  deeo 
it  exceedingly  doubtful  whether  the  channel  lately  dredged  tbrongh  it  will  remftin 
open  for  any  length  of  time.  I  feel  sure  that  no  permanent  improvement  can  be 
maintained  without  an  elaborate  system  of  dikes,  the  expense  of  which  would  not  be 
warranted  by  the  present  limited  commerce  of  the  port. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Balance  of  appropriation  under  act  of  August  2, 1882,  at  beginning 
of  fisc<al  year  was  $G28.47.  No  further  appropriation  has  been  made 
since.  The  amount  on  hand  was  too  small  to  attempt  any  new  work 
and  was  reserved  for  some  contingency  pending  further  appropriations. 

No  work  was  done  during  the  fiscal  year.  There  have  been  no  com- 
plaints from  vessel-men  as  to  the  condition  of  the  channel,  nor  requests 
for  additional  improvements  hence  it  is  assumed  that  Ihe  river  Id  its 
present  condition  answers  all  demands  of  the  commerce  navigating  it 

The  estimated  cost  of  the  present  project  is  $44,000.  Of  this  amouot 
$21,500  has  been  appropriated.  Ten  thousand  dollars  can  be  expended 
during  the  period  ending  June  oO,  1890. 

Total  amount  appropriated  for  this  rivei'  to  date  is  $51,500,  of  which 
sum  $50,871.53  has  been  expended. 

The  last  river  aud  harbor  bill  (act  of  August  5, 1886)  made  no  appro- 
])riation  of  funds  for  this  river,  hence  no  work  was  done  during  the 
fiscal  year  ending  June  30,  1888. 

Fremont,  the  head  of  navit^ation,  is  in  the  collection  district  of  Sandasky,  Ohio. 
The  nearest  light-bouse  is  at  Cedar  Point,  the  entrance  to  Sandasky  Bay. 

Fort  Wayne,  near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 

There  were  no  revenue  collections,  no  imports,  and  no  exports  for  the  fiscal  year 
ending  Jnne  30,  1888. 

Money  stutement 

July  1,  1887,  amount  available , IG88.47 

July,  1,  1888,  balance  available ^ 688.47 

Amount  (ostinuited)  required  for  completion  of  existing  project...^ 22,500.00 

A  tnon  lit  that  can  be  protitabiy  expended  in  fiscal  year  ending  Jane  30, 1890     10,000.00 
8iil)mitted  in  compliance  with  requirements  of  sections  *2  of  river  and 
harbor  acta  of  l)^(i6  and  1^7. 


^ 
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K  K  6. 

IMPROVEMENT  OF  HURON  HARBOR,  OHIO. 

The  Huron  River  rises  in  the  northern  part  of  Ohio,  and  after  a  v^ery 
circoitons  course  empties  into  Lake  Erie  about  10  miles  east  of  San- 
dusky City.  ^  ' 

For  a  history  of  the  operations  .carried  on  in  past  years  for  the  im- 
provement of  this  harbor,  see  the  Annual  Reports  of  1880, 1881. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1820,  when 
the  mouth  of  the  river  was  closed  by  a  sand-bar,*  and  which  project  has 
been  amended  from  time  to  time,  as  the  demands  of  commerce  called 
for  an  increased  depth  of  channel,  consists  of  parallel  piers  140  feet 
apart,  extending  to  the  depth  of  14  feet  in  the  lake. 


OPERATIONS  FOR  THE  FISCAL  YEAR. 


I 


The  act  approved  August  5, 1886,  made  an  appropriation  of  $3,000 
for  this  harbor;  dredging  and  repairs  were  recommended  as  the  neces- 
sary work  with  this  amount  of  funds,  and  the  entire  appropriation  was 
so  expended  by  the  end  of  the  year  1886.  Only  the  most  pressing  of 
the  necessary  repair  work  could  be  done  with  the  small  appropriation 
of  1886.  So  much  was  needed  that  only  ^'  patching  up  "  could  be  under- 
taken. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1888.  The 
piers  are  in  bad  condition,  and  extensive  repairs  are  needed ;  dredging 
also  is  badly  needed. 

The  east  pier  is  in  very  bad  condition,  and  unless  extensive  repairs 
are  soon  made  it  is  liable  to  fall  into  and  close  the  chanuel. 

An  extension  of  »the  piers  should  be  made  to  gain  increased  channel 
depth.  V 

The  entire  amount  appropriated  to  date  (June  30, 1888)  for  this  har- 
bor has  been  $117,273.71,  all  of  which  has  been  expended  and  had  given 
a  good  channel  with  15  feet  depth  at  low  water  until  piers  became  so 
badly  destroyed. 

An  examination  of  the  channel  of  this  harbor  was  made  July  6, 1888, 
and  showed  a  fair  channel  with  least  depth  of  15|J^  feet,  and  in  such  con- 
dition that  a  little  work  would  secure  a  channel  depth  of  17  feet. 

As  Huron  is  one  of  the  best  natural  harbors  on  Lake  Erie,  it  will  be 
proper,  as  the  commerce  of  Huron  increases,  to  extend  the  pier  out  to 
the  16-foot  curve  in  the  lake. 

The  Wheeling  and  Lake  Erie  Eailroad  Company  have  expended  con- 
siderable for  docks  and  slips  at  this  harbor,  with  view  to  the  shipment 
of  coal,  etc.  The  records  of  the  customhouse,  however,  show  that  at 
present  the  amount  of  commerce  to  be  benefited  by  further  improve- 
ments at  this  harbor  is  small. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  was 
$22,000 ;  $16,500  has  been  appropriated,  but,  owing  to  the  extra  repairs 
made  necessary  by  the  storms  of  1885,  1886,  and  1887,  the  estimate  to 
complete  the  renewals  should  be  $17,000,  rather  than  the  remaining 
balance  of  $5,500,  which  increased  amo.unt  can  be  expended  during 
fiscal  year  ending  June  80,  1890,  in  rebuilding  superstructure,  repair- 
ing piers,  etc. 

HaroD  Harbor  is  in  the  collection  district  of  Sandnsky,  Ohio.  Fort  Wayne,  Mich., 
abont  70  miles  distant,  is  the  nearest  work  of  defense.  There  is  a  fixed  white  light 
of  the  Ibarlh  order  on  the  outer  end  of  the  west  pier. 
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1)uriuj{  tbo  elevoD  mouths  ending  May  31,  1888,  the  amooDt  of  reYenae  ooUected 
was  190.1)0. 

Tho  imports,  consistiugof  iron  ore,  lumber,  lath,  salt,  post«,  etc.,  amonnted  invalae 
to  $i')ij,'Mi);  aud  tho  exports,  cousistingof  coal,  wheat,  etc.,  amoanted  in  valae  (o 
|77,5;J0,  during  the  olovon  months  ending  May  31, 1888. 

One  hundred  aud  twelve  vessels,  with  an  aggregate  tonnage  of  31,392  tons,  entend; 
aud  oue  hundred  and  fifteen  vessels,  with  an  aggregate  tonnage  of  22,326  tons,  cleared 
during  the  oloveu  months  euding  May  31,  1888. 

Of  vessels  entering  or  clearing  the  largest  cargo  was  l,6iK)  toDB  of  iron  ore,  aodtiie 
dee|>est  draught  was.l3i  feet. 

Money  statement. 

Amount  appropriated  by  act  of  August  11,  1888 $6,000.00 


Amount  (estimated)  required  for  completion  of  existing  prcneot...... ..      6,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     6, 000. 00 
Submitted  in  compliance  with  requirements  of  flections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


K  K  7. 

IMPROVEMENT  OF  VERMILLION  HARBOR,  OHIO. 

The  Vermillion  River  rises  in  the  northern  part  of  Ohio  aud  empties 
into  Lake  Erie  about  20  miles  to  the  eastward  of  Sandusky  City. 

A  history  of  the  operations  carried  on  in  the  past  years  for  the  im- 
l)rovement  of  tliis  harbor  will  be  found  in  Annual  Reports  of  1880  and 
18S1. 

The  project  of  improvement  which  was  adopted  in  1836,  when  there 
was  a  depth  of  less  than  2  feet  of  water  on  the  bar  at  the  entrance, 
and  which  project  has  been  amended  from  time  to  time  as  the  reqaii^ 
ments  of  commerce  demanded  deeper  water,  consists  of  parallel  piers 
125  feet  apart,  ruuuiug  out  to  a  depth  of  12  feet  in  the  lake. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1886,  appropriated  $3,000  for  this  harbor, 
all  of  which,  excei)ting  the  small  balance  of  $308.18,  had  been  expended 
by  the  end  of  the  year  1886  in  repairs  to  piers.  This  balance  of  $308.18 
was  expended  during  October,  1887,  in  minor  repairs  to  piers.  Both 
I)iers  are  in  fair  condition. 

An  examination  of  the  channel  of  this  harbor  was  made  July  ^ 
1888,  which  showed  that  there  was  a  good  channel  with  least  depth  of 
10/fi  feet  from  lake  to  town  landing. 

Tlie  proposed  ])roject  for  this  harbor  provides  for  opening  a  channel 
100  feet  wide  and  14  feet  deep  from  lake  to  the  lower  end  of  the  docks 
at  Vermillion ;  tbis  channel  to  be  secured  by  removing  about  2,000 
cubic  yards  of  rock  and  about  25,000  cubic  yards  of  gravel,  sand,  shale, 
etc..  at  an  estimated  cost  of  $15,000.  The  piers  need  further  reimw^ 
estimated  to  cost  $2,000,  making  a  total  of  $17,000  for  the  project 

The  sand  is  steadily  encroaching  around  the  ends  of  the  piers  into 
the  channel,  and  to  arrest  its  progress  it  will  bo  necessary  to  extend 
the  piers,  say,  500  feet  further  into  the  Uke,  at  a  cost  of  about  $70,000. 
With  the  present  limited  commerce  of  Vermillion,  such  an  expenditure 
is  not  advisable. 

As  but  $0,000  of  the  estimated  $17,000  for  proposed  project  has  been 
appropriated,  and  all  of  it  expended  in  urgent  repairs,  it  isdoabtltd 
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whether  anything  but  the  keepiugof  the  existing  cod straction  in  good 
condition  shouUl  be  undertaken  until  an  increase  of  commerce  shall  re- 
quire an  increase  of  channel  depth. 

The  total  amount  appropriated  for  this  harbor  to  June  30,  1888,  is 

$117,942.32,  all  of  which  has  been  expended. 

« 

Verniilliou  Harbor  ia  in  tho  collection  district  of  Sandnsky,  Ohio.  There  is  a  Axod 
light  of  the  fiith  order  on  the  west  pier.  Fort  Wayne,  Mich.,  80  miles  distant,  is  the 
nearest  work  of  defense.  Daring  the  eleven  months  ending  May  31, 1888,  the  amount 
of  revenue  collected  was  $4.20. 

The  imports,  consisting  of  lumber  and  fish,  amounted  in  value  to  $50,000 ;  and  the 
ex})orts,  consisting  mainly  of  hogs,  amoiinted  in  value  to|3j000  for  the  eleven  months 
ending  May  31,  1888. 

Twenty  vessels,  with  an  aggregate  tonnage  of  4,278  tons,  entered,  and  same  cleared 
during  the  eleven  months  ending  May  31,  1888. 

Of  the  vessels  entering  or  clearing,  the  largest  cargo  was  350,000  feet  of  lumber, 
ftnd  the  deepest  draught  was  12  feet. 

Money  statement. 

Jnly  1, 1887,  amount  available 1308.18 

July  1,  1888,  apionnt  expended  during  fiscal  vear,  exclusive  of  liabilities 

outstanding  Jnly  1, 1887 308.18 

Amount  appropriated  by  act  of  August  11,  1888 1,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 10,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  tnding  Juno  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t36  and  1867. 


KK8. 

IMPROVEMENT  OF  BLACK  RIVER  HARBOR,  OHIO. 

Black  River,  Ohio,  is  formed  by  two  branches,  nearly  eqaal  in  size, 
which^  rising  in  Lorain  County,  Ohio,  and  flowing  northward,  unite  about 
8  miles  from  the  town  of  Lorain,  where  the  river  empties  into  Lake 
Erie. 

A  history  of  the  operations  carried  on  during  the  past  years,  whereby 
the  depth  at  the  entrance  to  this  harbor  has  been  increased  from  abont  3 
feet  to  at  least  16  feet,  will  be  found  in  Annual  Reports  of  1880  and 
1881. 

The  project  of  improvement  submitted  in  1828,  and  amended  from 
time  to  time,  as  the  demands  of  commerce  called  for  an  increased  depth 
in  channel,  consists  of  parallel  piers  200  feet  apart,  running  out  from 
the  shore  on  each  side  of  the  mouth  of  the  river  to  a  depth  of  16  feet  in 
the  lake. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  act  approved  August  5,  1886,  appropriated  $10,000  for  this  har- 
bor. 

As  the  storms  of  previous  seasons  had  done  considerable  damage  to 
both  piers,  especially  the  east  pier,  proposals  were  invited  for  repair- 
ing same  as  far  as  available  funds  would  permit.  A  contract  was  exe- 
cuted with  Stang  &  Gillmore,  of  Lorain,  Ohio,  dated  October  11,  1886, 
for  the  necessary  repairs. 

Work  was  not  commenced  till  November,  1886,  and  had  to  be  sus- 
I)ended  December  11,  1886,  on  account  of  snow  and  ice.  Operations 
were  resumed  May  16,  1887,  and  were  continued  until  the  close  of  July, 
1887,  when  the  work  was  completed  and  appropriation  exhausted. 

The  storms  of  the  past  year  have  done  considerable  damage  to  the 
piers  J  the  east  pier  is  so  b^dly  deteriorated  as  to  require  renewal  Jvbo ve 
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low-water  surfaca  for  aboat  two-thirds  of  its  length.    Both  piers  bk 
badly  in  need  of  renewal  and  extension. 

The  present  project  provides  for  prolonging  the  west  pier  180  feet, 
and  the  east  pier  120  feet,  and  of  renewing  about  200  lineal  feet  of  ga- 
perstrueture  at  an  estimated  cost  of  $45,000.  Of  this  amount  $37,000 
has  already  been  appropriated,  but  unexpected  repairs  made  and  to  be 
made  will  make  it  necessary  to  still  provide  about  $30,000  for  comple- 
tion  of  the  project,  all  of  which  can  be  expended  during  the  fiscal  year 
ending  June  30,  1890,  in  prolonging  the  piers  and  renemng  the  super- 
structure. 

The  total  amount  appropriated  for  this  harbor  to  June  30,  1887,  is 
$220,138.73,  all  of  which  has  been  expended,  and  with  which  a  good  16- 
foot  channel  has  been  obtained. 

The  commerce  of  this  harbor  is  increasing,  and  it  is  therefore  impor- 
tant that  the  extension  of  piers  as  proposed  should  be  accomplished  at 
as  early  a  day  as  possible,  to  prevent  a  recurrence  of  the  shoaling  at  the 
entrance  of  harbor. 

The  whole  amount  required  ($30,000)  should  be  appropriated  in  one 
allotment,  and  it  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1890. 

An  abstract  of  contract  is  transmitted  herewith. 

Black  Rivor  is  in  the  colloction  district  of  Cayahoga,  Ohio.  There  is  a  fixed  white 
light  of  the  fonrth  order  at  the  oater  end  of  the  west  pier.  The  neareet  work  of  de- 
fense is  Fort  Wayne,  Mich.,  80  miles  distant. 

Ko  report  for  the  fiscal  year  ending  June  30, 1888,  of  the  commerce  of 
this  harbor  having  been  received  from  the  collector  of  customs,  the 
following  covering  an  earlier  period,  is  submitted : 

For  the  calendar  year  1887,  the  imports,  consisting  of  iron  ore,  lomber,  lunestone, 

etc.,  nmonnted  in  value  to  $939,854.     The  exports,  consisting  of  coal,  amonnted  in 

value  \o  1(314,895.    Three  hundred  and  one  vessels,  with  an  aggregate  tonnage  of 

94,796  tor8,  entered,  and  three  hundred  and  forty-two  vessels,  with  an  aggregite 

tonnage  of  l;JO,(>G*i  tons,  cleared  during  the  calendar  year  1887. 

Of  the  vessels  entering  or  clearing  during  the  fiscal  year  ending  Jane  30,  1887,  the 
largest  cargo  was  '2,400  tous  of  iron  ore,  aud  the  deepest  draught  was  15^V  ^^^^ 

Money  statement. 

July  1,  1887,  amount  available ♦5,49&99 

July  1,  1888,  amount  expended  during  fiscal  year,  exclnsive  of  UabiUties 
outstanding  July  1,  1887 5,498.99 

Amount  appropriated  by  act  of  August  11, 1888 10,000.10 

{Amount  (estimated)  required  for  completion  of  existing  project 10,000.00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  J  one  30, 1890    10,000.00 
Submitted  in  com})lianee  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G()  and  1867. 


Abstract  of  contract  for  improving  harbor  at  Black  iJtvfr,  Ohio,  in  force  during  the  /*•' 

year  ending  June  30,  1888. 

Contract  with  Stang  &  Gillraore,  of  Lorain,  Ohio,  dated  October  11, 1896,  forrep«ir»» 
etc.,  to  piers  at  Black  Kiver  Harbor,  Ohio. 


Material. 


Whit<»  pine per  M  feet,  B.  M.. 

White  oik do.... 

Pil«  s-   „  ..  .  i)er  linear  foot.. 

Brush  per  cord.. 

Filliu;;  sUiDO do 


Rate. 


$31.90 

31.90 

.34i 

3.00 

5.00 


MftteriaL 


Riprap por  eord 

Spike perpomd 

Screw  aird  wroaght  bolts do. . 

Drift-bolts do.. 


Sat6 


Contract  t\n\e  for  cora\Aft\\OT\  ft^\,^w<^^\o  5"Ql\^  31^  1887. 
Contract  completed  aii(\.  cVosfe^. 
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KKg. 

IMPROVEMENT  OF  ROCKY  RIVER,  OHIO. 

Bocky  River  rises  in  the  northern  part  of  Ohio,  and  flowing  north 
empties  into  Lake  Erie,  about  5  miles  west  of  Cleveland. 

A  history  of  the  operations  heretofore  carried  on  at  this  place  under 
various  acts  of  Congress  will  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1880  and  1881. 

The  violent  storms  of  the  springs  of  1885, 1886, 1887,  and  1888  did 
considerable  damage  to  the  pier  at  this  harbor. 

OPEBATIONS  FOR  THE  FISCAL  TEAR. 

Balance  on  hand  at  beginning  of  the  fiscal  year  of  appropriation  un- 
der the  act  of  June  14, 1880,  was  $119.31,  and  no  further  appropriation 
was  made  during  the  fiscal  year.  !No  work  was  done  during  the  fiscal 
year  for  want  of  funds. 

The  mouth  of  Rocky  River  is  not  a  port ;  it  has  no  commerce,  and 
any  expenditure  of  funds  for  its  improvement  beyond  necessary  repairs 
to  the  existing  pier  is  not  deemed  advisable. 

The  Cleveland  harbor  of  refuge  is  only  5  miles  distant.  An  appro- 
priation of  $3,000  for  repairs  is  all  that  is  required  at  present.  The 
total  amount  appropriated  for  the  river  mouth  to  present  date  (June 30, 
1888)  is  $39^000,  of  which  sum  $38,880.69  has  been  expended. 

An  examination  of  the  river  made  ia  October,  1883,  showed  that  there 
was  a  fair  channel  150  feet  wide,  with  least *depth  of  7  feet  from  lake  to 
head  of  Island  No.  I  inside  the  pier;  all  that  the  commerce  of  the  river 
calls  for. 

The  last  river  and  harbor  bill  (act  of  August  5, 1886)  made  no  ap- 
propriatioii  for  this  harbor;  hence  no  repairs  were  made  during  the  fiscal 
year  ending  June  30, 1888,  and  this  delay  has  increased  the  amount  of 
repairs  now  necessaiy. 

The  nearest  light-house  is  at  Cleveland ;  the  nearest  work  of  defense  is  at  Fort 
Wayne,  106  miles  distant. 

Money  statement 

July  ly  1887,  amount  available $119.31 

Joly  1, 1888,  balance  available .« 119.31 


i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Jane  30, 1890      4, 000. 00 
2  Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


K  K  10. 

IMPROVEMENT  OF  CLEVELAND  HARBOR,  OHIO. 

Cleveland,  Ohio,  is  situated  at  the  mouth  of  the  Cuyahoga  Biver. 
This  river  rises  in  the  northern  part  of  Ohio,  and  after  a  very  circuitous 
coarse  empties  into  Lake  Erie.  A  description  of  the  operations  carried 
on  in  past  years  for  the  improvement  of  this  harbor  will  be  found  in 
Annual  Beports  for  1880  and  1881. 

The  original  project  of  improvement,  adopted  in  1825,  when  there  was 
a  depth  of  only  3  feet  in  the  narrow  and  crooked  channel  at  the  entrance, 
KKG  88 126 
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and  which  project  has  beeu  amended  from  time  to  time  as  the  demands 
of  commerce  called  for  an  increased  depth  of  water,  provides  for  parallel 
piers  200  feet  apart,  running  out  to  a  depth  of  16  feet  in  the  lake.  This 
project  is  completed. 

In  1875,  in  accordance  with  an  act  of  Congress,  a  plan  was  sabmitted 
for  a  harbor  of  refuge  at  this  place. 

This  plan,  which,  after  amendment  by  the  Chief  of  Engineers,  was 
approved  by  the  Secretary  of  War,  provided  for  an  outer  breakwater 
in  a  depth  of  about  5  fathoms,  connected  at  its  west  end  with  the  main 
shore.  The  entrance  near  the  east  end  was  to  be  protected  by  extend- 
ing the  pier  at  the  mouth  of  the  river. 

This  plan  was  further  amended  by  project  for  an  additional  break- 
water extending  on  the  east  side  of  the  opening  between  the  piers. 

The  shore-arm  of  the  west  breakwater  starts  from  a  point  about  700 
feet  west  of  the  extremity  of  the  old  bed  of  the  Cuyahoga  River  and 
runs  out  into  the  lake  in  a  direction  nearly  due  north  a  distance  of 
3,130  feet. 

The  lake- arm,  which  is  about  parallel  with  the  main  shore,  is  4,030 
feet  long,  and  at  a  point  200  feet  from  its  eastern  extremity  a  spur  100 
feet  long  runs  out  at  ri^ht  angles,  so  as  to  break  the  force  of  the  heavy 
sea  rolling  along  the  breakwater  during  westerly  and  northwesterly 
gales.    All  this  portion  was  completed  in  December,  1883. 

Tbe  proposed  east  breakwater  under  the  latest  plan  begins  at  a  iwint 
on  the  prolongation  of  tMe  lake-arm  of  the  west  breakwater  and  500 
feet  from  it;  extends  eastward  on  this  line  about  3,500  feet,  then  in- 
clines towards  the  shore  and  extends  2,000  feet  in  a  depth  of  26  feet  of 
water,  and  having  between  its  eastern  end  and  the  curve  of  14  feet 
depth  of  water  an  entrance  2,300  feet  wide. 

For  the  history  of  this  change  in  plan  for  harbor  of  refuge  see  An- 
nual Reports  of  1884,  1885,  and  1886,  and  House  Ex.  Doc.  ^o.  189,  Fif- 
tieth Congress,  first  session,  copy  herewith,  which  I  request  may  te 
published  with  this  report. 

OPERATIONS  DUEINQ  THE  FISOAL    fEAB. 

At  the  beginning  of  the  fiscal  year  work  was  in  i)rogre8S  under  ex- 
isting contracts  for  the  east  breakwater  and  for  parapet  on  west  break- 
water. 

The  act  approved  August  5, 1886,  relating  to  Cleveland  Harbor,  Ohio, 
reads  as  follows : 

Improving  harbor  at  Cleveland,  Ohio,  on  the  last  plan  projected,  $93,750,  of  which 
$:^0,000  are  to  bo  used  in  bnildiug  a  parapet  on  too  existing  breakwater,  and  the 
f  100,000  now  on  hand  to  bo  available  for  work  on  the  last  plan. 

A  project  for  the  expenditure  of  these  sums  was  submitted  and  con- 
tracts for  tbe  work  duly  executed. 

Under  contracts  with  Messrs.  L.  P.  and  J.  A.  Smith,  of  Cleveland 
Ohio,  work  was  carried  on  during  the  entire  season,  they  leaving  applied 
for  and  obtained  an  extension  of  time  in  which  to  complete  their  con- 
tract of  February  28,  1887,  from  June  1,  1888,  to  September  30, 18S8. 
The  foundation  for  1,200  linear  feet  of  breakwater  under  their  contract 
of  October  28,  188(5,  was  completed  August  15, 1887.  The  total  amount 
of  stone  placed  in  the  foundation  was  4,620  cords,  at  a  cost  of  $22,566.30. 

During  the  fiscal  year  under  tbeir  contract  of  February  28, 1887,  for 
construction  of  breakwater,  they  built,  sunk,  filled  with  stone,  and  rip- 
rajH^ed  23  cribs  of  an  average  of  19  courses  in  height.  They  built  su- 
perstructure aud  \>aTa\>^\i  o\iVi  e.\\Vi^^  thereby  completing  600  linear  feet 
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of  breakwater,  and  bonded  and  leveled  and  partly  built  superstructure 
over  4  other  cribs.    Their  work  was  well  and  expeditiously  done. 

They  will  finish  the  200  linear  feet  of  superstructure  and  complete 
their  contract  to  extent  of  available  funds  by  August  15,  1888. 

Mr.  Charles  W.  Scofield  completed  the  delivery  of  iron  under  his  con- 
tract of  January  3, 1887,  in  July,  1887. 

Eepairs  to  piers  and  breakwater  were  made  at  various  times  during 
the  year  by  "  hired  labor  and  purchase  in  open  market,'^  the  character 
and  small  quantity  of  the  work  to  be  done  making  that  system  more 
economical  and  advantageous  than  the  contract  method. 

For  this  work  about  $650  was  expended  during  the  fiscal  3'ear. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  the  piers  were  in 
fair  repair,  and  the  west  breakwater  in  fair  condition  and  withstanding 
well  the  action  of  the  storms. 

Some  slight  repairs  were  needed  to  piers  and  breakwater  whicb  will 
be  commenced  when  funds  are  available. 

There  was  only  a  15^-foot  channel  between  the  piers  and  to  deep 
water  in  the  kike. 

Dredging  was  badly  needed,  but  under  the  special  wording  of  the 
act  of  1886  it  was  not  deemed  proper  to  apply  any  of  the  funds  to  that 
pari>ose.  The  city  of  Cleveland  did  some  excavation  to  relieve  tbe 
channel,  but  not  sufficient  to  restore  full  width  of  channel  to  full  16  feet 
depth. 

The  cost  of  the  proposed  east  breakwater,  3,500  feet  long,  was  esti- 
mated to  be  about  $440,000.  The  estimated  cost  of  the  harbor  of  refugo 
as  originally  projected  and  approved  was  $1,800,000.  The  amount  ex- 
I)ended  up  to  the  present  time,  the  west  breakwater  being  completed 
as  originally  designed,  is  $933,764.25.  When  the  work  now  recom- 
mended is  constructed  the  total  cost  of  the  harbor  of  refuge  under  the 
project  now  approved  will  be  about  $1,613,000,  which  is  $187,000  less 
than  the  original  estimate. 

A  Board  of  Engineers  in  1884  further  recommended,  in  order  that  tbe 
harbor  may  completely  fulfill  the  objects  for  which  it  was. constructed, 
that  a  harbor-master  be  appointed,  and  that  a  strong  sea-going  tug  be 
employed  during  the  season  of  navigation  to  tow  in  and  place  vessels 
which  can  not  t^  handled  by  the  river  tugs. 

The  same  Board  of  Engineers  also  recommended  the  construction  of  a 
parapet  about  4  feet  high  and  16  feet  wide  on  the  present  west  break- 
water, to  prevent  the  pouring  over  into  the  harbor  of  the  large  volume 
of  water  thrown  therein  during  heavy  gales,  which,  it  is  asserted,  raises 
the  level  of  the  water  within  the  harbor  to  such  an  extent  as  to  produce 
a  very  strong  current  out  of  it  at  the  entrance. 

The  cost  of  such  a  parapet  would  probably  be  about  $60,000. 

Proposals  for  constructing  this  parapet  wall  were  opened  May  10» 
1887,  and  result45d  in  the  execution  of  a  contract  with  B.  S.  Horton,  of 
Vermillion,  Ohio,  for  the  construction  of  about  3,500  linear  feet  for  the 
available  sum  of  $30,000.  Work  was  commenced  June  1,  1887,  and 
continued  until  the  close  of  November,  1887,  when  the  contract  was 
completed.  Three  thousand  five  hundred  and  thirty  of  the  7,000  feet 
proposed  by  the  Board  of  Engineers  were  finished  at  an  average  cost 
per  foot  of  $8.35. 

The  original  estimate  for  the  harbor  of  refuge  was  $1,800,000.  About 
$843,(100  has  been  expended  on  the  west  breakwater  and  five-sixths  of 
the  original  plan  completed.  The  east  breakwater  unler  the  proposed 
change  of  plan  is  estimated  to  cost  $740,000,  so  that  the  hnrbor  of 
refuge,  with  an  eastern  breakwater,  can  be  completed  for  about  $187,000 
less  than  the  original  estimate. 
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The  amonnt  estimated  as  required  for  the  approved  change  in  project 
is  $619,000,  which  sam  shoald  be  appropriated  in  one  allotment,  and 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1890. 

The  harbor  of  refuge,  as  now  planned,  will,  when  completed,  be  about 
2^  miles  long,  and  offers  an  area  of  500  acres  for  anchorage,  the  depth 
in  200  acres  of  which  will  be  from  17  to  29  feet. 

The  total  expenditure  for  the  fiscal  year  ending  June  30, 1888,  includ- 
ing repairs,  contingencies,  etc.,  was  $151,824.07.  The  total  amonnt  appro- 
priated to  July  1, 1888,  for  the  harbor  of  refuge  is  $993,750,  all  of  which 
sum,  including  outstanding  indebtedness,  has  been  expended:  aboot 
$36,000  of  the  amount  thus  appropriated  having  been  expended  in  re- 
pairs to  piers,  dredging,  etc.,  for  Cleveland  Harbor  proper. 

An  abstract  of  contracts  is  transmitted  herewith : 

Cleveland  Harbor  is  in  the  collection  district  of  Cayahoga,  Ohio.  There  is  a  fixed 
white  liglit  of  the  third  order  on  the  shore  and  a  beacon  on  the  outer  end  of  each  pier, 
aLd  a  beacon  on  the  independent  crib  Just  inside  the  east  end  of  the  lake  arm  of  the 
breakwater.    The  nearest  work  of  defense  is  Fort  Wayne,  Mich.,  110  miles  distant. 

The  amount  of  revenue  collected  durine  the  fiscal  year  ending  June  30, 1H87,  waa 
1299,330.60.    No  report  was  received  for  the  fiscal  year  ending  June€0, 1868. 

The  imports,  consisting  of  general  merchandise,  iron  ore,  lumber,  coal,  provisions, 
etc.,  amounted  in  value  to  $43,884,336.  The  exports,  consisting  of  general  merchao- 
dise,  coal,  iron,  and  oil,  amounted  in  value  to  $34,988,095  for  the  year  ending  Decem- 
ber 31,  1887,  there  having  been  no  report  submitted  embracing  » later  date. 

For  the  same  period,  the  year  1887,  twenty-nine  hundred  and  thirty-six  vesneK 
with  an  aggregate  tonnage  of  1,468,169  tons,  entered  and  twenty-nine  hundred  aod 
twenty-eight  vessels,  with  an  aggregate  tonnage  of  1,534,147  tons,  cleared. 

During  the  fiscal  year  ending  June  30, 1887,  the  largest  cargo  of  the  Tessels  enter- 
ing or  clearing  was  2,700  tons  of  coal,  and  the  deepest  draught  was  16  feet* 

Money  statement 

July  1,  1887,  amount  available |165,92il)8 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  I,  1887.--:.... 149,687.23 

July  1,  1888,  outstanding  Uabihties 10,518.26 

July  1,  1888,  amount  covered  by  existing  contracts 5, 717. 49 

165,9-i2.» 
Amount  appropriated  by  act  of  August  11, 1888 100,000.00 

'Amount  (estimated)  required  for  completion  of  existing  prefect 519,290.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .June  30, 1890  300,000.00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Absiractof  contracts  for  improving  harbor  at  Cleveland^  OKiOy  in  fwroe  during  ikefiiotl 

year  ending  June  30, 1888. 

1.  Contract  with  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio,  dated  October  28,  1886, 
for  furuishnig  and  placing  3,600  cords,  more  or  less,  of  rubble-stone  for  foundatioo  for 
east  breakwater. 

Rate  paid,  $4.90  per  cord  (of  128  cubic  feet),  delivered  and  placed.  Contract  ex- 
tended as  to  time  of  completion  to  September  1, 1887.    Contract  completed  ana  clowd. 

2.  Contract  with  Charles  W.  Scofield,  of  Cleveland,  Ohio,  datod  January  13,  1887, 
for  famishing  the  iron  required  in  the  construction  of  1,218  linear  feet,  more  or  ie0i 
of  east  breakwater : 


Iron  plates per  pound 

Iron  aiiizlo  plates <*<> 

S.  &  W.  bolts <^«  - 

Prift^bolts. *jo  . 

Butimibeadcd  bolls «^o  - 

fc>tr»p-iroU8 ^^ 


\ 


$0.03| 
.Oil 
.03j 
.02i 
03 


Boat  spikes perpooad.. 

Bands  with  hiofreends each.. 

Bands  with  liioge  and  angle  eoda..  .do. .. 

Tie-rods do... 

Tnmbackles do... 


\ 
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Contract  extended  as  to  time  of  completion  to  Jaly  15,  18d7.  Contract  completed 
and  closed. 

3.  Contract  with  L.  P.  Sc  J.  A.  Smith,  of  Cleveland,  Ohio,  dated  February  28, 
1^87,  for  fumishinsr  all  the  materials  except  iron,  apd  doing  all  the  work  required  in 
the  construction  of  1,218  linear  feet,  more  or  leas,  of  east  breakwater. 


H*t«riaL 

Rate. 

Material. 

Kate. 

Henloek per  M  feeLB.  M.. 

$22.00 
28  00 

30.00 

1 

FoandAtion  aod  filling  itone,  per  oord. 
RioraD stone.  Der ton 

$5.50 

White  pine do — 

White  oak do 

1.90 

Treenaila.  per  100.. 

5.00 

Work  in  progress.    Time  for  completion  of  contract  extended  to  September  30.  18S8 
4.  Contract  with  B.  8.  Horton,  of  Vermillion,  Ohio,  dated  May  27.  1887,  for  the 
oooslrnction  of  4,000  linear  feet,  more  or  less,  of  parapet  wall  on  west  breakwater. 


MateriaL 

Kate. 

Material. 

Rate. 

Wliltepine per  H  feet.  B.K.. 

Whlteoak do  ... 

FUiinff-atona per  oord.. 

$30.60 
36.00 

e.00 

.031 

Spikea per  pound. . 

8.and  W.bolto 'do... 

ReinoTing  and  replacing  decking,  per 
100  Unear  feet 

$0.4 
.041 

Drfft-Dolta perpoand.. 

60.00 

Contract  eompleted  and  closed. 


PROPOSED    SXTBNSIOK    OF    THE    EAST    BBEAKWATEB,   CLEVELAND, 

OHIO. 

Office  of  the  Ohief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  February  25,  1888. 

Sir:  I  have  the  honor  to  retarn  herewith  the  resoiation  of  the  Hoase 
of  Representatives  of  the  United  States,  dated  February  20,  1888,  re- 
questing the  Secretary  of  War  "to  transmit  to  this  House,  for  the  use 
of  the  Oommittee  on  Elvers  and  Harbors,  all  papers,  maps,  tracings,  and 
recommendations  now  on  file  in  the  War  Department  in  relation  to  tbe 
breakwater  at  Cleveland,  Ohio;  especially  ail  such  papers,  maps,  trac 
iugs,  and  recommendations  as  relate  to  the  extension  of  such  breai^water 
easterly,  substantially  on  the  present  line  without  material  detiection 
toward  the  shore,  for  the  whole  length  now  authorized  and  an  addi- 
tional length  of  not  less  than  2,000  feet,"  and  in  reply  thereto  to  sub- 
mit the  inclosed  copy  of  the  report  of  Maj.  L.  0.  Overman,  Corps  of  En 
gineers^  dated  February  21,  instant,  together  with  papers  and  maps  on 
file  in  this  office  in  relation  to  the  proposed  extension  of  the  east  break- 
water at  Cleveland,  Ohio,  for  an  additional  length  of  2,000  feet,  which, 
it  is  believed,  will  furnish  all  required  information  upon  the  subject. 

It  will  be  seen  that  Major  Overman  gives  succinctly  and  clearly  a 
description  of  the  proposed  extension  of  the  east  breakwater  at  Cleve- 
land, Ohio,  together  with  an  estimate  of  its  cost,  stated  at  $300,000. 

Should  the  proposed  modification  be  adopted  the  area  of  ^< anchorage 
space  beyond  the  16-foot  curve  will  be  increased  from  about  75  to  200 
acres,  and  the  shore-arm  is  located  for  its  entire  length  in  water  averag- 
ing 26  feet  in  depth  or  over;  and  the  conformation  of  the  shore-line  is 
Huch  that  this  shore-arm  can  be  further  extended  2,200  feet  when  re- 
qaire4l,  and  still  leave  the  inshore  extremity  in  24  feet  depth  of  water. 
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with  an  opening  nearly  1,300  feet  between  it  and  the  carve  of  16  feet 
depth.'' 

The  original  estimate  for  the  harbor  of  refuge  at  Cleyeland  was  $1,800,060. 

The  west  breakwater  completed  in  1883,  including  repairs,  cost  aboat $813,000 

To  which  add  the  estimated  cost  for  the  parapet  for  same OO.OfO 

9r3, 000 
The  east  breakwater  as  at  present  projected  is  estimated  to  cost 44u,  000 

Making  a  total  of 1,313,000 

Amount  appropriated  to  date 993,750 

r  

Estimal ed  amount  required  to  complete  on  present  plan  in 319,  ^ 

Add  to  this  the  amount  required  for  the  proposed  extension  of  the  east 
breakwater 300,000 

The  total  amount  will  be 619,350 

Which  is  less  than  the  original  estimate  by  the  sum  of 187^  000 

I  concur  fully  in  Major  Overman's  recommendation  that  the  proposed 
extension  be  authorized. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Hon.  William  C.  Endicott,  ^^-  ^^-^  Ohief  of  En^neern. 

Secretary  of  War. 
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Washington,  D.  C,  February  21, 1888, 

General:  In  reply  to  your  letter  of  February  20,  1888,  relating  to 
the  proposed  '*  extension  of  the  Cleveland  Breakwater,"  I  have  to  re- 
spectfully submit  the  following: 

The  present  project  for  the  completion  of  the  harbor  of  refuge  at  Cleve- 
land, Ohio,  adopted  in  1884,  provides  for  an  east  breakwater,  which 
begins  at  a  i>oint  on  the  prolougation  of  the  lake  arm  of  the  west  break- 
water, and  500  feet  from  it ;  extends  eastward  on  the  line  about  1,100 
feet,  then  inclines  towards  the  shore  in  a  depth  of  25  feet  of  water,  and 
extends  2,400  feet,  having  an  entrance  1,200  feet  wide  between  tha 
eastern  end  and  the  curve  of  14  feet  depth.    (See  tracing.) 

On  account  of  the  rapidly  increasing  commerce  of  the  lakes,  the  in- 
creased size  and  increased  draught  of  vessels  now  employed  and  now 
building,  and  to  provide  for  further  enlargement  in  the  future  when  re- 
quired, it  is  proposed  to  modify  the  present  plan  and  thereby  extend 
the  east  breakwater. 

The  reasons  for  this  change  are  fully  represented  in  the  report  of  th« 
Cleveland  Board  of  Trade. 

Briefly  described,  it  is  proposed  to  extend  the  lake  arm  of  the  ea&^ 
breakwater,  as  at  present  projected,  from  about  1,100  feet  in  length  t^ 
3,500  feet  in  length,  then   incline  towards  the  shore  on  a  line  parall^-^ 
with  the  present  projected  breakwater,  and  construct  2,000  linear  fo^ 
of  breakwater,  making  a  total  of  5,500  linear  feet  for  the  east  breal^ 
water.     (See  tracing.) 

By  this  moditication  the  anchorage  spiice  beyond  the  16-foot  carve  i 


increased  from  about  75  acres  to  200  acres,  and  the  shore-arm  is  locates 
for  its  entire  length  in  water  averaging  26  feet  in  depth  or  over ;  and  th^^ 
conformation  of  tiie  sliore-line  is  such  that  this  shore  arm  can  be  furthe^^ 
extended  2,200  feet  when  required,  and  still  leave  the  inshore  extremii]^ 
in  24  feet  depth  of  water,  with  an  opening  nearly  1,300  feet  between  i^ 
and  the  curve  of  16  feet  depth. 


If' JAIJ  . 
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with  an  opening  nearly  1,300  feet  between  it  and  the  corve  of  16  feet 
depth.'' 

The  original  estimate  for  the  harbor  of  refuge  at  Cleveland  was  $1«800,000. 

The  west  breakwater  completed  in  1883,  inclading  repairs,  cost  abont $813)000 

'i'o  which  add  the  estimated  cost  for  the  parapet  for  same 60,  OtO 

873,000 
The  east  breakwater  as  at  present  projected  is  estimated  to  cost 44u,  000 

Making  a  total  of 1,313,000 

Amount  appropriated  to  date 993,750 

•'  — ^^__>^_>^_^^ 

Estimat ed  amount  required  to  complete  on  present  plan  in 319, 2&> 

Add  to  this  the  amount  required  lor  the  proposed  extension  of  the  east 
breakwater 300,000 

The  total  amount  will  bo 619,  ^ 

Which  is  less  than  the  original  estimate  by  the  sum  of 187, 009 

I  concur  fully  in  Major  Overman's  recommendation  that  the  proposed 
extension  be  authorized. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Hon.  William  O.  Endicott,  ^^^'  ^^'»  Okie/ of  Unffineen. 

Secretary  of  War. 
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Washington,  D.  C,  February  21, 1888. 

General  :  In  reply  to  your  letter  of  February  20, 1888,  relating  to 
the  proposed  '*  extension  of  the  Cleveland  Breakwater,"  I  have  to  re- 
spectfully submit  the  following: 

The  present  project  for  the  completion  of  the  harbor  of  refuge  at  Cleve- 
land, Ohio,  adopted  in  1884,  provides  for  an  east  breakwater,  which 
begins  at  a  i)oint  on  the  prolougation  of  the  lake  arm  of  the  west  break- 
water, and  500  feet  from  it ;  extends  eastward  on  the  line  abont  1,100 
feet,  then  inclines  towards  the  shore  in  a  depth  of  25  feet  of  water,  and 
extends  2,400  feet,  having  an  entrance  1,200  feet  wide  between  the 
eastern  end  and  the  curve  of  14  feet  depth.    (See  tracing.) 

On  account  of  the  rapidly  increasing  commerce  of  the  lakes,  the  in- 
creased size  and  increased  draught  of  vessels  now  employed  and  now 
building,  and  to  provide  for  further  enlargement  in  the  future  when  re- 
quired, it  is  proposed  to  modify  the  present  plan  and  thereby  extend 
the  east  breakwater. 

The  rejisons  for  this  change  are  fully  represented  in  the  report  of  the 
Cleveland  Board  of  Trade. 

Briefly  described,  it  is  proposed  to  extend  the  lake  arm  of  the  east 
breakwater,  as  at  present  projected,  from  abont  1,100  feet  in  length  to 
3,500  feet  in  length,  then  incline  towards  the  shore  on  a  line  parallel 
with  the  present  projected  breakwater,  and  construct  2,000  linear  feet 
of  breakwater,  making  a  total  of  5,500  linear  feet  for  the  east  break- 
water.    (See  tracing.) 

By  this  modification  the  anchorage  space  beyond  the  16-foot  curve  m 
increased  from  about  75  acres  to  200  acres,  and  the  shore-arm  is  located 
for  its  entire  length  in  water  averaging  26  feet  in  depth  or  over  j  and  the 
conformation  of  the  shore-line  is  such  that  this  shore  arm  can  be  farther 
extended  2,200  feet  when  required,  and  still  leave  the  inshore  extremity 
in  24  feet  depth  of  water,  with  an  opening  nearly  1,300  feet  between  it 
and  the  curve  of  16  ie^t  d^^\Xi. 


S    T 
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The  harbor  of  refage  as  originally  projected  was  estimated  to  cost 
1,800,000. 

The  west  breakwater,  completed  in  1883,  together  with  repairs  to  same, 
o8t  in  ronnd  numbers  $813,000 ;  to  which  add  the  estimated  cost  for  the 
Bjrnpet  for  same,  $60,000. 

Tlie  east  breakwater  as  at  present  projected  is  estimated  to  cost 
440,000,  making  a  total  of  $1,313,000. 

There  has  been  appropriated  to  date  for  the  harbor  of  refuge  $993,750, 
o  that  the  estimated  amount  required  to  complete  according  to  present 
Ian  is  $319,250. 

The  proposed  extension  requires  the  construction  of  about  2,000  lin- 
ar  feet  additional  of  breakwater,  in  water  of  an  average  depth  of  28 
^t,  and  will  cost  (at  present  contract  prices)  about  $150  per  linear  foot, 
r  $300,000  for  the  extension,  making  a  total  of  $019,250  to  complete 
n  the  proposed  enlarged  plan. 

The  total  cost  of  the  harbor  of  refuge  would  then  be  $1,613,000,  or 
187,000  less  than  the  original  estimate. 

If,  then,  Congress  in  1875  deemed  it  advisable  to  commence  a  work  esti- 
lated  to  cost  $1,800,000  there  should  be  no  hesitation  in  1888,  when 
he  needs  of  commerce  are  more  than  quadrupled,  to  sanction  a  change 
f  plan  which  materially  enlarges  and  improves  the  harbor  of  refuge 
t  a  cost  of  $187,000  less  than  the  original  estimate. 

Weighed  against  the  interests  to  be  benefited  and  the  large  amount 
f  commerce  to  be  accommodated,  the  amount  required  for  the  exten- 
ion  is  very  small. 

I  have,  therefore,  to  earnestly  recommend  that  the  proposed  extension 
>f  the  east  breakwater  at  Cleveland  Harbor,  Ohio,  be  sanctioned  and 
approved. 

Very  respectfully,  your  obedient  servant, ' 

L.  Cooper  Overman, 

Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


•BTTBB  OF  COMMITTER  OP  BOARD  OP  TRADE  AND  BOARD  OF  INDUSTRIES  OF  CLEVE- 
LAND,  OHIO. 

Cleveland,  Ohio,  February  6,  1888. 

The  committee  appointed  by  the  Board  of  Trade  and  Board  of  Industries  of  Cleve- 
Hd,  Ohio,  reapeotfiilly  transmit  herewith  a  printed  copy  of  the  report  of  the  commit- 
Q  regarding  the  need  for  an  enlargement  of  the  harbor  of  refuge  at  Cleveland,  Ohio. 
They  respectfully  invite  your  careful  attention  to  the  report,  and  request  the  same 
%y  be  referred  to  Congress  at  as  early  a  day  as  poHsible. 
Very  respectfully,  yours, 

Amos  Townsend, 
Geo.  W.  Gardner. 
Hon.  William  C.  Endicott, 

Secretary  of  War, 

^Throagh  Major  Overman,  the  officer  in  immediate  charge.) 


ipobt  of  the  special  committee  of  the  board  of  industry  and  improve- 
teknt  of  cleveland,  ohio,  recommending  a  change  op  plan,  so  as  to  ex- 
rsnd  the  eastern  breakwater  for  harbor  of  refuge  purposes. 

United  States  Engineer  Office, 

Clevelatulf  OhiOf  January  17, 1838. 

Dkar  Sir:  I  take  pleasure  in  sending  herewith  tracing  showing  present  plan  of 
^t  breakwater,  with  line  recommended  by  Board  of  Engineers,  1884  ;  line  as  modified 
'  Chief  of  Engineers,  1884;  line  that  Chief  of  Engineers  may  further  modify;  line 


1 


k^  * 
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recommended  by  your  committee  for  extension,  1887.    It  has  been  drawn  so  that  it 
can  be  photolithographed  and  copy  made  for  each  copy  of  the  printed  report. 
Hoping  that  this  will  be  satlBfactery, 
Very  respectfully, 

L.  COOPBR  OVKRMAV, 

Major  of  Mugimmn, 
Gbo.  W.  Gardner,  Esq., 

Chairman  of  CkmmittM  of  Breahwater  Exten9i&n,  dtjf. 


REPORT. 


Yonr  committee,  to  whom  was  referred  the  matter  of  extension  of  the  eastern  break- 
water at  Cleveland,  beg  to  report,  after  full  investigation  and  conference  with  Mi^ 
Overman,  in  charge  of  the  Government  works  in  this  district,  and  with  those  inter- 
ested in  lake  navigation  and  familiar  with  improvements  of  this  character,  ihMi, 
owing  to  the  remarkable  growth  and  rapidly  increasing  magnitude  of  lake  oommeree 
and  the  increased  size  of  vessels  built  for  that  service,  there  is  need  for  neater  pio- 
tection  and  anchorage  space  than  would  be  provided  by  the  breakwater,  if  completed 
under  the  present  plan,  and  that,  if  the  actual  condition  of  things  is  properly  mide 
known  before  the  work  has  progressed  too  far  on  the  present  plan,  there  ahoold  be 
little  difficulty  in  procuring  such  changes  as  the  necessities  of  the  case  fairly  reqaira. 

The  breakwater  at  Cleveland  was  begun  under  a  plan  submitted  in  1875  for  a  har- 
bor of  refuge  at  this  place.  This  plan  need  not  be  described,  as  under  it,  with  aome 
modifications,  the  present  west  breakwater  was  built  and  completed  in  1883.  By  thai 
time  the  business  of  lake  navigation  had  increased  to  such  an  extent  as  to  make  it 
apparent  that  the  work  would  be  insufficient,  and  accordingly  in  May,  1884,  a  plan 
was  submitted  to  Major  Overman  and  adopted  to  build  an  eastern  arm  or  breakwater, 
extending  in  all  about  3,500  feet  in  a  broken  line,  with  two  salient  angles,  convex  to- 
ward the  lake,  euding  about  2,600  feet  from  the  snore,  in  a  depth  of  25  feet  of  water, 
and  having  between  its  eastern  end  and  the  curve  of  14  feet  depth  of  water  ao 
entrance  1,200  feet  wide. 

According  to  the  computations  of  the  United  States  engineer,  this  eastern  break- 
water would  give  an  increased  area  of  protected  space  li^tween  it  and  the  14-foot 
curve  of  about  120  acres  during  northwest  gales,  and  about  70  acres  dorinfi^  nortboiat 
gales.  This,  it  was  supposed  at  the  time,  would  afford  ample  protection,  according 
to  the  necessities  of  commerce  existing  at  that  time,  and  considering  also  the  pros- 
pective growth  of  the  trade. 

The  necesnity  for  enlargement  was  made  apparent  by  the  condition  of  the  lake 
marine,  as  shown  by  the  statistics  of  1883 ;  and  your  committee  have  accordingly  pro- 
cured the  statistics,  for  the  purpose  of  comparison,  of  the  years  1875,  when  the  break- 
water was  commenced ;  of  1883,  by  which  time  the  enlargement  seemed  to  be  oee- 
essary,  and  of  the  past  season  of  1887,  and  also  of  the  ship-building  now  in  progrees, 
although  as  to  the  latter  full  statistics  could  not  be  obtained. 

Since  1884  the  growth  of  lake  commerce  has  been  much  greater  than  eonld  hare 
been  anticipated  at  that  time.  It  is  at  present  developing  rapidly,  and  will  ooD- 
tinue  to  iucreaMc  in  volume.  Much  of  this  growth  is  due  to  the  wonderful  develop* 
meiit  of  the  Northwest.  The  estimated  iucrease  of  shipments  of  ore  from  the  iroB 
mines  of  tho  Northwest  is  2,000,000  of  tons  over  the  similar  shipments  of  1887,  beinf 
an  estimated  iucreaHo  of  nearly  50  per  cent.  The  mention  of  this  single  insiaooe 
will  convoy  an  idea  of  the  ])robjible  future  magnitude  of  the  lake  commerce,  and 
nearly  all  of  this  ore  comes  to  Luke  Erie  ports.  For  the  season  of  1875,  when  Ik* 
original  plan  of  the  breakwater  was  adopted,  the  business  of  this  district  alone  wm: 
Clearances  and  entrances,  coastwise,  number  of  vessels,  4,799 ;  tonnage,  1,8^,7W. 
The  business  of  the  district  iucn^aaed  ao  much  that  in  the  season  of  188.1  the  number 
of  vessels  entering  and  clearing  was  7,509;  tonnage,  3,227,520  tons.  The  inereaaSf 
therefore,  daring  tho  oight  years  from  1875  to  1883,  inolusive,  was  in  number  of  vet- 
eels  enterinj;  and  clearing,  2,710,  and  in  tonnage,  1,343,760  tons. 

It  will  be  noticed  that  no  account  is  given  here  of  the  number  of  vessels  which, bav* 
ing  cleared  from  some  district  for  another  district  beyond  Cleveland,  oall  here  in  i^ 
course  of  their  business  without  being  required  to  either  enter  or  clear  at  this  port. 
No  statistics  showing  tho  number  is  at  hand  to  be  given  here,  but  it  is  common  knowl- 
edge that  the  nnmbor  of  such  vessels  is  very  large. 

Such  a  growth  of  thti  local  business,  and  an  increase  in  through  business  past  thii 
district  using  the  harbor  of  refujj:e  as  the  occasion  required,  which  probably  corre- 
sponded very  nearly  with  tho  growth  of  local  business,  was  sufficient  to  make  necet' 
sary  so  great  an  enlargement  of  our  harbor  of  refuge  as  the  building  of  the  east  break- 
water contemplated.     Since  the  adoption  of  this  plan  in  loS4  the  growth  of  the  bwA' 
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neas  in  thiB  district  has  been  much  more  rapid  and  extensive,  as  will  be  seen  by  the 
following  statement  of  the  bnsinessof  the  season  of  lb87,  when  the  coastwise  entrances 
and  clearances  numbered  8,434 ;  tonnage,  5,061,165  tons,  an  increase  in  four  yearss  in 
number  of  925,  and  in  tonnage  1,833,645  tons.  These  statistics  show  that  the  increase 
in  a  season's  business  in  this  district  alone  during  the  past  four  years,  since  the  adop- 
tion of  the  plan  for  building  the  east  breakwater,  exceeds  by  500,000  tons  the  similar 
increase  during  the  eight  years  from  1875  to  1833 ;  and  that  such  increase  alone  of  the 
past  four  years  is  only  50,000  tons  less  than  the  total  tonnage  of  this  district  for  the 
year  1875,  when  the  building  of  the  breakwater  was  commenced. 

Such  an  increase  in  the  tonna};ce  indicates  the  larger  size  of  the  vessels  now  engaged 
in  our  lake  business,  as  compared  with  either  1875  or  1883.  This  is  further  illustrated 
by  an  examination  of  the  statistics  of  ship-building.  During  the  six  years,  from  1870 
to  1875,  inclusive,  there  were  built  on  tlv9  lakes  41  steam -ships  over  200  feet  in  length. 
Of  these  the  largest  was  265  feet  in  length,  the  next  largest  2^)8  feet,  while  the  average 
length  of  the  41  vessels  was  218  feet,  and  the  average  tonnage  about  1,050  tons  each. 
Since  the  adoption  of  M%jor  Overman's  plan  for  an  eastern  breakwater,  in  1884,  and 
including  that  year,  there  have  been  built  in  four  years,  and  are  now  in  processor  con- 
struction on  the  lakes,  85  steamers  alone  ofover  1,000  tons.  Two  of  these  steam -ships, 
baildiogin  Buflfalo,  and  which  will  be  ready  for  service  next  spring,  are  350  feet  e<ich 
in  length,  with  carrying  capacity  of  2,800  tons,  on  a  draught  of  :^  feet  6  inches.  Nine 
steel  steamers,  now  building  in  Cleveland,  are  each  310  feet  in  length,  with  24^  feet 
depth  of  hold ;  tonnage,  2,800  tons.  Three  others  have  been  recently  completed  here, 
respectively  277  feet  m  lengthy  23  feet  depth,  2,566  tonnage ;  280  feet  in  length,  23  feet 
depth,  2,600  tonnage,  and  3%  feet  in  length,  24  feet  depth,  2,650  tonnage.  There  are  also 
building  here  one  steel  steamer,  290  feet  in  length,  and  odo  of  over  :]iOO  feet  in  length. 
And,  in  addition  to  the  above  steel  steamers,  there  have  been  built  the  past  season  and 
are  now  building  at  Cleveland  eighteen  wooden  steamers,  varying  in  length  from  246 
to  310  feet,  with  an  average  length  of  270  feet,  and  avera^ro  carrying  capacity  of  2,250 
tons.  There  have  been  built  this  year  and  are  now  bnildins^  in  Detroit  fourteen  ves- 
sels over  1,000  tons,  nine  of  which  are  over  250  feet  in  length  each,  and  one  of  which 
is  275  feet  long,  and  two  286  feet  long.  These  vessels  are  from  22  to  26  feet  depth  of 
hold,  and  their  tonnage  is  from  1,800  to  2,650  tons.  Six  vessels  have  been  buUt  the 
past  season  in  Bay  City  of  an  average  length  of  280  feet ;  and  there  are  now  under 
construction  at  the  same  place  ten  vessels  which  will  average  1,800  tons  each.  There 
are  other  ship-building  ports  on  the  lakes  from  which  your  committee  were  unable  to 

Set  full  statistics,  where  considerable  ship-building  has  been  done,  and  is  now  being 
one,  notably  Milwaukee,  where  there  are  several  vessels  of  the  largest  size  now  in 
process  of  construction.  These  vessels  referred  to  are  steamers,  built  at  a  cost  of  from 
$125,000  to  $'300,000  each,  and  a  few  are  built  at  a  cost  reaching  $:)50,000  each.  A 
largo  number  of  sail- vessels,  including  lake  barges  of  corresponding  size,  have  been 
built  recently  and  are  now  building. 

Comparatively  little  is  known  by  the  general  public  of  the  great  magnitude  of  the 
lake  commerce.  It  has  assumed  grand  proportions,  and  the  vessels  wo  are  now  put- 
ting afloat  exceed  those  built  in  this  country  for  ordinary  traffic  on  the  ocean.  The 
statistics  show  that,  w^ithout  including  the  recent  additions  to  the  lake  fleet  above 
referred  to,  the  total  number  of  vessels  navigating  the  lakes  at  the  close  of  the  season 
of  navigation  of  1886  was  3,405,  being  more  than  the  entire  number  of  vessels  enrolled 
in  the  United  States  custom-houses  for  navigation  of  the  Pacific  coast  and  the  inland 
rivers,  and  nearly  one-sixth  of  the  whole  number  of  vessels  enrolled  in  all  the  custom- 
houses of  the  United  States.  And  the  tonnage  of  this  lake  fleet,  as  shown  by  the 
official  report  of  June  7, 1887,  is  more  than  double  in  extent  the  total  tonnage  en- 
gaged in  river  and  inland  navigation  in  the  United  States;  exceeds  the  combined 
tonnage  of  the  river  and  inland  navigation  and  the  PacLtio  coast;  is  nearly  one-third 
as  great  as  the  entire  tonnage  of  the  Atlantic  and  Qulf  coiists;  and  is  more  than  one- 
sixth  of  all  the  tonnage  registered  or  enrolled  in  the  United  States. 

A  vast  number  of  men  is  required  to  man  this  imniouse  fleet  on  the  lakes,  such 
vessels  as  above  described  each  requiring  a  crew  of  from  fifteen  to  twenty  men,  and  it 
is  conceded  that  no  coast  is  more  dangerous,  and  that  no  navigation  is  more  hazard- 
ous than  that  of  onr  northwestern  lakes.  The  propriety  and  necessity  of  affording 
the  best  protection  on  a  dangerous  coast  of  this  valuable  fleet  and  the  men  who  nav- 
igate it,  and  who  at  best  accept  great  risks  in  their  calling,  requires  no  argument; 
but  statistics  for  the  year  1887  show  that  while  fortunately  rhcro  was  no  largo  num- 
ber lost  in  any  one  disaster,  yet  204  lives  were  lost  in  the  navigation  of  tlin  lakes  last 
season,  while  the  total  losses  of  steam  and  sail  vessels  amounted  to  $1,257,250,  and 
the  partial  losses  amounted  to  $701,500,  without  taking  into  account  the  numerous 
minor  mishaps.  Not  only  docs  our  local  business  voly  upon  the  protection  aflbrded 
by  onr  breakwater,  but  the  through  business  on  Lake  Erie  depends  upon  this  harbor 
of  refbge,  and  to  the  entire  lake  commerce  its  value  depends  upon  the  adequacy  of 
the  protection  afEorded  by  it,  and  its  accessibility  in  storms.  Statistics  have  been 
given  showing  the  recent  enormous  increase  of  the  lake  business  in  this  district  only. 
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Lack  of  space  forbids  our  going  into  a  similar  showing  of  the  increase  at  other  porti, 
each  as  Chicago,  Milwaukee,  Duluth,  Detroit,  Toledo,  and  Buffalo,  where  there  hu 
been  a  proportionate  growth  of  business.  Suffice  it  to  say,  that  the  tbroagh  bagineM 
past  Detroit,  np  and  down,  last  year,  the  bulk  of  which  either  came  into  or  paaied 
the  Cleveland  district,  reached  the  number  of  about  20,000  vessel  passages,  and  thii 
in  a  season  which  begau  later  than  usual,  to  wit,  about  the  Ist  of  May. 
^  will  be  noticed  that  in  dealing  with  the  distance  of  the  breakwater  from  the 
shore  the  cin-veat  14  feet  depth  af  water  has  uniformly  been  mentioned.  Such  a  depth 
of  water  might  be  considered  a  factor  in  safe  navigation  in  1875,  but  the  increase  in 
the  depth  oi  our  lake  vessels,  and  the  draught  of  water  to  which  they  can  safely  be 
loa<led,  has  kept  pace  with  the  increase  in  length  and  tonnage.  There  is  need  o( 
greater  depth  of  water  t  hau  14  toot  in  every  channel  of  the  lakes,  and  it  is  believed 
that  in  all  recomraondations  made  and  plans  adopted  for  the  improvement  of  cbaDneU 
during  the  p.'ist  live  years  a  greater  depth  than  14  feet  has  been  assumed  as  necessary. 
All  the  vessels  mentioned  as  having  been  built  in  the  past  four  years,  and  now  build- 
ing, can  safely  load  to  a  draught  of  from  16  to  18  feet,  if  assured  sufficient  water,  aod 
efforts  are  being  made  throughout  the  lakes  to  increase  the  depth  of  channels  and 
harbors  accordingly.  It  is  to  be  considered  also  that  it  is  in  storms,  when  heavy  seas 
are  prevailing,  that  the  harbor  of  refuge  is  used,  so  that  a  vessel  would  need  for  safety 
m  entering  the  harbor  a  very  considerably  greater  depth  of  water  than  she  might 
herself  be  drawiug,  owing  to  the  rise  and  fall  of  the  vessel  in  the  seaway.  Your  com- 
mittee are  unable  to  say  what  width  of  entrance  there  would  be  between  the  curve 
of  18  feet  depth  of  water  and  the  east  end  of  the  breakwater,  if  completed  under  the 
present  plan,  but  it  wotild  necessarily  be  much  less  than  the  1,200  feet  considered  ad- 
visable in  1883,  and  which  is  the  width  to  the  curve  of  14  feet  depth  of  water.  We 
call  attention  in  this  connection  to  the  fact  that  the  east  end  of  the  breakwater  woald 
itself  bo  in  but  2'>  foot  of  water. 

An  examination  of  the  plans  and  surveys,  kindly  afforded  by  Major  Overman, 
shows  that  if  the  oast  arm  of  the  breakwater  could  bo  prolonged  in  a  straight  line 
easterly  before  the  lino  is  broken  by  a  deflection  southerly,  the  east  end  would  be  in 
deeper  water,  and  a  channel  available  for  vessels  drawing  Ki  foot  of  water  or  more 
could  thus  bo  allorded,  of  sutBcieut  width  between  the  east  end  and  the  shore,  afford- 
ing another  ontrauoe  at  the  easterly  and  equally  as  safe  as  the  main  entrance  to  the 
harbor  of  refuge.    Nothing  limits  the  extension  of  the  breakwater  easterly  hot  the 
plan  adopted  iu  1K84,  which  can  not  be  materially  altered,  as  your  committee  are 
informed,  without  further  legislation  by  Congress.     It  was  supposed  when  the  pUo 
of  1884  was  a<l()nted  that  the  enlargement  of  the  harbor  of  retuge  provided  for  in 
that  plan  was  adequate  for  the  then  necessities  of  commerce,  and  would  bo  adequate 
for  years  to  come.    Tlio  dovelopnient  of  lake  commerce  during  the  last  four  years,  ex- 
ceed ing  the  wholo  increase  from  the  time  the  first  breakwater  was  authorized  until 
an  enlargement  was  seen  to  be  necessary  in  1884,  proves  that  the  future  growth  of  the 
business  was  not  understood  or  properly  estimated,  even  by  those  most  interested m 
its  success.     If  completed  on  the  present  plan,  it  would  thereafter  be  practically  impotttbk 
to  enlarge  the  breakwater  so  as  to  atford  tho  needed  protection,  but  the  work  on  the 
eastern  breakwater  has  not  yet  so  far  progressed  as  to  interfere  in  any  manner  with 
tho  })roposition  to  extend  it  east  and  provide  adequate  protection. 

Your  committee  therefore  report : 

(1)  That  there  is  imperative  necessity  for  enlarging  the  breakwater  beyond  the 
present  plan,  and  that,  if  coirtpleted  on  tho  present  plan,  the  protected  space  in  the 
harbor  of  refuge  will  bo  entirely  inatlequate  to  tho  needs  of  commerce. 

(2)  That  it  is  not,  as  your  committee  is  informed,  within  the  authority  of  the  "War 
Department  without  Congressional  action  to  vary  materially  from  the  present  ao- 
thoriaed  plan  for  the  breakwater. 

{W)  That  it  is  ueeessary,  owing  to  the  fact  that  the  work  is  now  in  progress,  that 
any  steps  taken  for  tho  alteration  of  tho  present  plan  be  taken  promptly. 

And  in  view  of  tho  facts  set  out  in  the  foregoing  report,  your  committee  recom- 
mend : 

(1)  That  tho  breakwater  bo  extended  easterlv,  substantially  on  the  present  line, 
without  material  detlecti<m  toward  tho  shore,  lor  the  whole  length  now  authorized, 
and  au  adtlitional  length  of  not  less  than  *2,000  feet,  so  that  the  entire  leni;th  of  the 
eastern  arm,  from  the  heirjnning,  will  bo  at  least  r>,.500  feet.  If  so  extended,  the  ne- 
cessity for  building  a  shore  arm  at  tho  easterly  end  may  be  obviated,  and  a  large  an- 
nual expense  for  dredging  avoided,  which  would  probably  accrue  if  built  as  the  pres- 
ent plan  provides. 

(•2)  That  th<i  Government  provide  for  tho  appointment  of  a  Government  harbor- 
master, and  a  stroui^  sea  going  tui^,  to  bo  employed  during  the  season  of  navigation 
to  tow  iu  and  plaee  vessels  which  can  not  be  handled  by  the  harbor  tugs. 

(3)  That  this  board  use  its  inlluence  to  tho  end  that  the  above  recommendations,  if 
ft<lopted,  bo  carried  out. 

(4)  That  this  board  request  Senators  Sherman  and  Payne  and  CoDgresaman  Fonm, 
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Senators  and  Representatives  of  other  lake  districts  who  are  e^jnally  interested, 
msidor  the  necessity  for  this  improvement,  and  to  aid  in  securing  the  necessary 
lation  therefor. 

id  yonr  committee  snhmit  the  accompanying  resolutions  on  this  subject,  passed 
le  Lfake  Carriers'  Association,  of  Buffalo,  an  association  embodying  in  its  mom- 
tiip  representatives  from  all  the  lake  cities,  and  whose  object  is  "  to  consider  and 
action  upon  ail  general  questions  relating  to  the  navigation  and  carrying  businewi 
le  Great  Lakes;"'  and  also  resolutions  passed  by  the  Cleveland  Vessel  Owners' 
elation. 

Gboroe  W.  Qardnbr. 

Amos  Townsrnd. 

Harvey  D.  Gouldrr. 

B.  D.  Babcock. 

Thomas  Axworthy. 

* 

a  meeting  of  the  Cleveland  Board  of  Industry  and  Improvoment,  hold  this  day, 
ibove  report  was  unanimously  adopted,  and  it  was  ordered  that  500  copies  of  the 
»  be  printed,  with  the  necessary  maps  and  explanations. 

Wilson  M.  Day, 

Secretary  pro  tern. 
.KVELAND,  Ohio,  January  7,  1888. 


RESOLUTIONS  OF  THE  LAKE  CARRIERS'  ASSOCIATION. 

Buffalo,  December  22,  1887. 

a  meeting  of  the  board  of  managers  of  the  Lake  Carriers'  Association,  held  at 
filo  this  date,  the  following  resolutions  were  adopted : 

licreas  certain  improvements  and  additions  to  the  Government  breakwater  at 
eland  are  now  being  made  by  the  United  States :  and 

hereas  the  recent  large  increase  in  the  size  of  the  vessels  building  on  the  Great 
38  has  rendered  inadequate  the  construction  of  the  breakwater  on  the  present 
;  and 

hereas  the  Cleveland  Board  of  Industry  and  Cleveland  Board  of  Trade  have  sng- 
9d  a  change  such  as  to  provide  a  greater  area  of  protected  harbor  space  for  refuge 
loses,  with  draught  of  water  sufflinent  for  the  largest  vessels: 
•oZred,  That  the  board  of  managers  of  the  Lake  Carriers'  Association  consider  it 

important  for  the  marine  Interests  of  the  Great  Lakes  that  the  refuge  facilities 
loveland  should  be  ample ;  also, 

eolved.  That  certified  copies  of  this  resolution  be  sent  to  the  Secretary  of  War,  to 
Jnited  States  engineer  in  charge  of  the  work,  and  to  other  persons  interested. 

Francis  Almy, 
•  Secretary. 

%i,  Li,  C.  Overman, 

U,  S,  Engineer, 


K  K  II. 
IMPROVEMENT  OP  FAIRPORT  HARBOR,  OHIO. 

rand  River  rises  in  the  northeastern  part- of  Ohio,  and  after  a  very 
nitons  conree  empties  into  Lake  Erie  at  a  point  about  midway  be- 
en its  eastern  and  western  extremities. 

.  full  description  of  the  operations  carried  on  for  the  improvement 
[lis  harbor  during  past  years  will  be  found  in  annn<il  reports  of  1880 
1881. 

he  projector  improvement  adopted  in  1825,  when  the  mouth  of  the 
r  was  closed  by  a  sand-bar,  so  hard  and  dry  in  summer  that  teams 
Id  drive  across,  and  which  project  has  been  amended  from  time  to 
)  since  that  date  as  the  demands  of  commerce  called  for  an  increased 
bh  of  water,  provides  lor  parallel  piers,  200  feet  apart,  rdiining  out 
1  each  side  of  the  entrance  to  a  depth  of  16  feet  in  the  lake. 
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OPERATIONS  DURINa  THE  FISOAL  TEAR. 

At  the  close  of  this  fiscal  year  there  was  only  a  15-foot  channel  be- 
tween piers  and  a  14^foot  channel  through  the  bars  in  lake  at  entrance 
to  harbor.  Dredging  is  badly  needed,  and  the  increased  commeroe  of 
the  harbor  demauds  early  relief. 

On  March  8, 1887,  proposals  were  invited  for  furnishing  the  materials 
and  doing  the  work  necessary  for  the  extension  of  the  east  pier  200  linear 
feet.  A  contract  was  executed  March  16, 1887,  with  Keer,  Stang  &  Gill- 
more,  of  Lorain,  Ohio. 

By  September,  1887,  the  whole  work  was  completed,  and  the  east  pier 
thereby  extended  200  feet,  which  makes  the  two  piers  extend  to  similar 
depth  in  the  lake,  and  it  is  hoped  will  check  the  recurrence  of  the  bar 
at  entrance  to  piers. 

Some  trouble  was  occasioned  by  a  small  bar  forming  this  spring  in  lake 
beyond  end  of  piers,  and  dredging  to  the  extent  of  available  fandfl 
(about  $500)  was  done  to  remedy  it. 

During  the  fiscal  year  the  sum  of  $15,312.31  was  expended.  Up  to 
the  close  of  tho  fiscal  year  the  sum  of  $256,531.68  has  been  appropri- 
ated for  this  harbor,  all  of  which  has  been  expended. 

The  present  project  provides  for  an  extension  of  both  piers,  for  re- 
pairs, and  for  dredging,  so  as  to  obtain  and  maintain  a  good  channel  16 
feet  deep  and  200  feet  wide  from  the  lake  to  the  railroad  docks  near 
mouth  of  river.  The  estimated  cost  is  $93,000,  of  which  sam  $61,750 
has  been  appropriated,  and  the  balance,  $31,250,  can  be  expended  dnriog 
the  fiscal  year  ending  June  30,  1890. 

Extensive  improvements  are  being  made  at  Pairport  Harbor  by  Pitts- 
burgh capitalists.  These  changes  and  improvements,  it  is  expected,  will 
be  continued  during  the  summer  of  1888.  and,  as  expected,  they  hare 
increased  and  will  still  further  increase  the  amount  of  business  of  this 
harbor. 

The  extension  of  piers  to  the  extent  provided  by  the  project  shonM 
be  accomplished  as  soon  as  possible  to  check  the  recurrence  of  the  bar 
formation,  and  some  additional  inside  dredging  will  be  necessitated  bj 
the  extension  of  the  docks. 

An  abstract  of  contract  is  transmitted  herewith. 

Fairport  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  »fiw^ 
white  li^ht  of  the  third  order  on  shore  and  a  beacon  on  the  east  pier. 

The  aiuoimt  of  revenae  collected  during  the  eleven  months  ending  May  SI,  l^ 
was  $4'M. 

The  imports,  consistinj^  of  iron  ore  and  Inmber,  amounted  in  valne  to  ^,560,0()0| 
and  the  exports,  cousisting  of  coal,  coke,  etc.,  amonnted  in  value  to  $158,000  daring 
the  eleven  months  ending  May  31,  1888. 

Threo  hundred  and  seventy-five  vessels,  with  an  aggregate  tonnage  of  410,000  too^ 
entered,  aud  three  hundred  and  twenty-four  vessiels,  witli  an  aggregate  tonnigo^' 
379,000  tons,  cleared  during  the  eleven  months  ending  May  31,  1§^ 

The  largest  cargo  of  vessels  entering  or  clearing  was  2,407  tons,  aad  the  deep^' 
draught  Hy^  feet. 

Money  sUUement 

July  1,  1887,  amount  available 115,040. <1 

July  1,  inas,  amount  expended  during  fiscal  year,  exclnslve  of  liabilities  ^, 

outstanding  July  1,1887 15,040.41 

Amount  appropriated  by  act  of  August  11,  1888 10,006.0^ 

r  Amount  (estimated)  required  for  completion  of  existing  project ...    21,250.JJ 

I  Amount  that  cau  be  profitably  expended  in  fiscal  yearending  June  30, 1890    21,950.^ 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  riTOr  and 
I     harbor  acts  of  1866  and  1867. 
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AhBtrOiOio/eontructfor  improving  harbor  at  Fairporty  OhiOy  in  force  during  the  fiscal  year 

ending  June  30,  1888. 

iGootraet  wilh  Kerr,  Staog&  Gillroore,  of  Lorain,  Ohio,  dated  Maroh  18, 1887,  for  extenaion  of  east  pier 

and  repairs.) 
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Drift-bolts per  pound. 

Spike do... 

8. and  W. bolts do... 

Treenails per  lOOpoands. 

Dredging per  oabic  yard. 


Bate. 


|0.02| 

.04 

.04 

5.00 

.«5 


Contract  time  for  completion  extended  to  September  30,  1887. 
Contoiot  completed  and  closed. 


KKz2. 

IMPROVEMENT  OF  ASHTABULA  HABBOR,  OHIO. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1826,  at  whioh  time  there  was  a  depth  of  only  2  feet  of  water  on  the 
bar.  This  project  has  been  modified  from  time  to  time  in  order  to  meet 
the  demands  of  commerce  and  increased  draught  of  vessels  navigating 
the  lake.  It  provided  for  piers  running  ont  into  the  lake  to  12  feet 
depth  of  water,  whereas  the  present  design  is  to  carry  them  out  to  16 
feet  depth,  and  to  excavate  channel  through  bar  and  between  piers  to 
secure  17  feet  in  depth. 

Before  operations  were  commenfced  rock  was  encountered  at  7  to  9 
feet  below  water-snrface,  extending  across  the  channel  in  the  form  of  a 
wide  reef,  which  required  blasting  and  dredging  for  its  removal  in  order 
to  secure  the  present  depth  of  I  ^  to  16  feet.  The  present  project  was 
continued  during  the  fiscal  year  under  appropriation  of  August  5, 1886, 
and  the  majority  of  funds  expended  in  rock  excavation  from  channel. 

OPERATIONS  DUBINO  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1886,  appropriated  for  this  harbor  the 
sum  of  $30,000.  A  project  was  submitted  for  its  expenditure,  which 
was  approved ;  it  provided  for  repairs  and  excavation. 

In  December,  1886,  proposals  were  invited  for  the  rock  excavation  to 
the  extent  of  available  funds.  A  contract  was  executed  with  Messrs. 
Garkiu,  Stickuey  &  Gram,  of  East  Saginaw,  Mich.,  dated  January  20, 
1887,  for  doing  the  required  excavation  at  the  rate  of  $2  per  cubic  yard 
for  rock,  and  00  cents  per  cubic  yard  for  sand,  gravel,  etc.  This  work 
was  not  commenced  until  June,  1887,  as  the  contractors  determined  to 
dredge  the  shale  rock  in  place  as  well  as  the  loose  material.  A  power- 
ful dredge  was  built  expressly  for  the  work,  and  with  it  operations  were 
begun  June  6, 1887,  and  continued  until  funds  were  exhausted.  Oood 
success  was  experienced  in  dredging  the  shale  rock. 

The  contractors  applied  for  and  obtained  an  extension  of  time  in 
which  to  do  the  work,  and  as  expected  they  removed  all  the  material 
that  the  available  funds  ($21,000)  would  pay  for  by  the  end  of  Septem- 
ber, 1887. 

About  12,731  cubic  yards  (scow  measurement)  of  ledge-rock,  shale,  loose 
rock,  stoneS;  gravel,  etc,  weie  dredged  and  removed  under  the  contract. 


ffi^^' LLi.t^'ii'lfX^^l^LffJsrjB^l 
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A  good  IT^foot  channel  was  made  throagb  rock-bar  in  lake,  beyond 
end  of  piers,  160  feet  iu  width  and  about  350  feet  in  length.  A  ^ooJ 
IG^-foot  channel  was  made,  50  feet  in  width,  between  the  piers  in  the 
rock  bottom  and  for  full  length  of  piers. 

The  pa^^ments  made  under  the  contract  with  Garkin,  Stickney  & 
Cram  exhausted  the  appropriation  of  August  5, 1886,  and  left  no  meana 
of  doing  some  necessary  dredging  called  for  in  spring  of  1888. 

Under  the  revised  estimate  the  sum  of  $50,250  is  required  to  complete 
the  existing  project,  all  of  which  aJnount  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1890. 

The  piers  should  be  extended  as  soon  as  possible,  to  check  the  recur- 
rence of  the  bar  forming  at  end  of  pier. 

The  rock  excavation  should  also  be  completed  as  early  as  possible,  to 
make  the  full-width  chaunel  available. 

Dredging  for  the  temporary  relief  of  this  harbor  is  almost  anuoaliy 
needed,  as  the  harbor  is  much  frequented  by  the  largest  class  of  vessek 
After  these  improvements  have  been  accomplished  the  removal  of  the 
piers  can  be  attended  to. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the  fifical 
year  ending  June  30, 1888,  is  $402,401.21,  all  of  which  has  been  ex- 
pended. 

An  abstract  of  contract  is  transmitted  herewith. 

Ashtabala  Harbor  is  in  the  collection  district  of  Cayahoga,  Ohio.     There  is  a  fixed  ' 
white  light  of  the  fifth  order,  varied  by  flashes,  on  the  west  pier.     Fort  Porter,  N.  Y., 
120  miles  distant,  is  the  nearest  work  of  defense. 

For  the  eleven  months  ending  May  31,  1888,  the  amonnt  of  revenue  collected  was 
$277.80. 

The  imports,  consi8tin<?  of  iron  ore,  Inmber,  and  limestone,  amoanted  in  value  to 
15,272,560 ;  the  exports,  consisting  of  coal  and  coke,  amounted  in  valne  to  $1,526,870; 
for  the  eleven  months  ending  May  30, 1888. 

Niuo  hundred  and  five  vessels,  with  an  aggregate  tonnage  of  746,625  tons,  entered, 
and  051  vcH8el8,  with  an  aggregate  tonnage  of  783,750  tons,  cleared,  during  theeleveD 
months  ending  May  31,  1H88. 

Of  vessels  entering  or  clearing,  the  largest  cargo  was  2,460  tons  of  iron  ore,  and  tJM 
deepest  draught  was  10^  feet. 

Money  statement  ' 

July  1, 1887,  amount  available $19,057.58 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 19,057.58 


Amount  appropriated  by  act  of  August  11, 1888.-.. 25,000.00 

'Amount  (estimated)  required  for  completion  of  existing  project 25,250.00 

Amonnt  thatcan  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890    25,250.00 
Submitted  in  compliance  with  recpiirements  of  sections  2  of  river  and 
harbor  acts  of  I8t>6  and  18(57. 


Abstract  of  contract  for  improving  harhor  at  Aehtabulaf  Ohio,  in  force  during  the  fnf^ 

year  ending  June  30,  1888. 

Contract  with  Carkin,  Stickney  &-  Cram,  of  East  Saginaw,  Mioh.,  dated  January 
20,  1887,  for  rock  excavation  and  dredging. 

Kate  paid  :  For  solid  rock  excavation,  |2  per  onbic  yard,  place  measarement ;  for 
loose  rock,  stones  and  gravel,  $2  per  cubic  yard,  soow  measarement;  for  sandftO^ 
mud,  90  cents  per  cubic  yard,  scow  measurement. 

Contract  time  for  completion  extended  to  September  30,  1887. 

Contract  completed  and  cVo%qOL)  &xid  dual  payment  made  Mar<A  34,  1888. 
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KK   13. 

IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

The  project  of  the  improvement  of  this  harbor  wa«  adopted  iu  18 JO, 
and  the  bar  at  the  mouth  of  Coniieaut  Creek  was  dry  at  low  stages  ol 
water  when  the  original  improvements  were  commenced. 

Operations  were  carried  on  during  the  years  1829  to  1832,  and  from 
1836  to  1838,  inclusive,  which  comprised  the  construction  of  piers  125 
feet  apart  running  out  from  shore  to  a  depth  of  12  feet  of  water  in  the 
lake,  and  dredging.  The  design  was  to  afford  a  depth  of  12  feet  of 
water  through  the  bar  and  into  Gonneaut  Creek,  the  harbor  of  Conneaut. 

Works  of  improvement  have  progressed  with  more  or  less  interrup- 
tions and  suspensions,  no  work  having  been  done  from  1832  to  18156, 
from  1839  to  1844,  from  1845  to  1852,  and  from  1852  to  1866.  No  work 
has  been  done  during  Vie  last  six  fiscal  years  ending  June  30,  1888,  and 
none  is  contemplated  this  season,  as  there  are  no  funds  available. 

It  was  recommended  in  1880  that  improvements  should  be  made  at 
this  harbor  as  follows : 

Renewmg  800  feek  of  old  ©ast  pier,  at  |30  per  foot $24,000 

Rebaildiug  790  feet  of  saperstructure,  west  pior,  at  $10  per  foot 7,  'JOO 

Contingeucies,  10  per  cent 3, 190 

Total 35,090 

But  as  no  appropriations  for  carrying  out  these  repairs  and  renewals 
have  been  made,  the  piers,  etc.,  have  been  almost  entirely  destroyed, 
and  it  will  require  an  expenditure  of  at  least  $50,000  to  restore  this 
harbor  to  the  condition  proposed  in  1880,  when  tlie  foregoing  estimate 
was  made;  and  a  still  larger  sum  will  be  needed  to  put  this  harbor  in 
condition  to  meet  the  present  requirements  of  the  lake  vessels  if  the 
harbor  is  used  by  such. 

Unless  the  facilities  for  transportation  by  land  to  and  from  this  har- 
bor should  be  materially  augmented,  any  outlay  for  the  improvement 
of  the  harbor  is  injudicious.  Considerable  sums  have  heretofore  been 
expended  in  preserving  the  harbor  and  its  improvements,  without 
drawing  private  or  incorporate  enterprise  in  its  direction;  therefore, 
the  harbor  has  heretofore  been  regarded  by  citizens  and  corporations 
as  of  questionable  advantage  as  a  commercial  outlet  to  and  from  the 
lake. 

Preparations  are  in  progress  by  the  Shenango  and  Allegheny  Rail- 
road Company  for  extending  their  line  of  road  to  Conneant  for  a  lake 
terminus.  With  a  line  of  railroad  from  the  coal  regions  of  Pennsylva- 
nia, this  harbor  will  doubtless  be  much  frequented  by  lake  vessels  of 
the  larger  class  and  render  extensive  improvements  necessary.  The 
width  between  piers  will  have  to  be  increased,  thereby  requiring  the 
removal  of  what  now  remains  of  the  old  east  pier  and  the  construction 
of  a  new  pier  about  50  feet  to  the  eastward.  The  west  pier  will  need 
extensive  repair  and   renewal,  and  considerable  dredging  will  be  re- 

Juired;  all  of  which  it  is  approximately  estimated    will  cost  about 
90,000. 

The  total  amount  appropriated  for  this  harbor  up  to  the  close  of  the 
present  fiscal  year  was  $112,629.39,  all  of  which  has  been  expended. 

The  estimated  cost  in  1880  for  completing  the  existing  project  was 
$35,090,  which  is  now  increased  to  $50,000,  on  account  of  the  deteriora- 
tion in  eight  years,  and  further  increased  to  $90,000  if  the  harbor  is  re- 
constructed to  meet  the  present  requirements  of  the  lake  vessels ; 
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which  latter  amount  coald  be  expended  daring  the  fiscal  year  ending 
Jone  30, 1890,  in  accordance  with  the  estimate  as  amended. 

As  the  last  river  and  harbor  bill,  approved  August  5, 18S6,  made  no 
appropriation  of  funds  for  this  harbor,  no  work  was  practicable,  and  the 
piers  and  revetment  have  further  deteriorated.  The  piers  are  in  ?eiy 
bad  condition,  breaches  having  been  made  in  both,  so  that  the  stream 
now  finds  an  outlet  through  the  east  pier,  causing  a  bar,  dry  at  low 
water,  near  entrance  at  end  of  piers. 

Unless  some  considerable  expenditure  is  soon  made  for  the  repair  of 
the  piers  they  will  be  entirely  wrecked  and  the  harbor  destroyed. 

Conneaat  is  in  the  colleotion  district  of  Cayahoga,  Ohio.  There  was  a  fixed  white 
light  of  the  sixth  order  at  the  eud  of  the  west  pier ;  this  light  has  been  moved  npoa 
to  the  bank  on  account  of  the  dilapidated  conmtion  of  the  pier.  Fort  Portei^  N.  T., 
105  miles  distant,  is  the  nearest  work  of  defense. 

The  amonnt  of  reyenae  collected  during  the  eleven  months  ending  May  31, 1885, 
was  $15.95. 

During  the  eleven  months  ending  May  31, 1885,  the  value  of  the  imports  was  180, 
and  of  the  exports  $125.  Ten  vessels,  with  an  aggregate  tonnage  of  36  tons,  entered, 
and  twelve  vessels,  with  an  aggregate  tonnage  ot  39§  tons,  cleared  daring  the  elevsa 
months  ending  May  31,  1885. 

The  deepest  draught  of  vessels  entering  or  clearing  was  6^  feet. 

There  have  been  no  commercial  reports  for  the  Saoal  years  1886.  1887,  and  1888. 
The  ex-deputy  collector  reports  that  the  collector's  office  was  abolished  August  10, 
1885. 

Money  statement 

f  Amount  (estimated)  required  for  completion  of  existing  projeot $35,090 
Amount  that  can  be  profitably  expended  in  fiscal  je^T  endhig  Jane  30, 1890    35, 090 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 


-.»•*♦'»*     »— ' 


APPENDIX  L  L. 


IMPROVEMENT  OF  THE  HARBORS  OF  ERIE,  PENNSYLVANIA,  AND  DUN- 
KIRK, BUFFALO,  WILSON,  OLCOTT,  AND  OAK  ORCHARD,  NEW  YORK, 
AND  OF  NIAGARA  RIVER,  NEW  YORK. 


REPORT  OF  CAPTAIN  FREDERICK  A.  MAHAN,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1B88, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Erie  Harbor,  Pennsylvania. 

2.  Dunkirk  Harbor,  New  York. 

3.  Buffalo  Harbor,  New  York. 

4.  Niagara  River,  New  York. 


5.  Wilson  Harbor,  New  York. 

6.  Olcott  Harbor,  New  York. 

7.  Oak  Orchard  Harbor,  New  York. 


EXAMINATON  AND  SURVEY. 

8.  Tonawanda  Harbor  and  Niagara  River,  New  York,  between  Black  Rock  and  Ton« 
awanda,  with  a  view  to  a  16-foot  channel. 


United  States  Engineer  Office, 

Buffalo^  N.  T.yJuly  1, 1888. 

Sir:  I  have  the  honor  to  forward  herewith  my  anuual  reports  of 
ifirorks  of  river  and  harbor  improvements  in  my  charge  during  the  year 
ending  Jane  30, 1888. 

Very  respectfully,  your  obedient  seivant, 

F.  A,  Mahan, 
Captain  of  Engineers. 
The  Chief  of  Engineer^,  U.  S.  A. 


LL  I. 


improvement  of  ERIE  HARBOR,  PENNSYLVANIA. 

Object, — ^The  object  of  this  improvement  is  twofold : 

1.  To  protect  the  harbor  from  the  severe  winds  that  sometimes  come 
:&om  the  east  and  northeast. 

2.  To  obtain  and  maintain  a  channel  between  the  harbor  and  the  open 
lake  16  feet  deep  and  of  navigable  width. 

Project — ^The  project  as  originally  prepared  in  1823  and  approved  in 
1824  provided  for  closing  all  the  eastern  end  of  the  harbor  by  means  of 
a  breakwater  on  which  should  be  left  an  openiug  200  feet  wide,  and  for 
extending  to  deep  water  in  the  lake  two  parallel  piers,  one  on  either  side 
of  this  opening. 

This  project  is  substantially  in  force  at  the  present  time,  except  that 
the  piers  are  350  feet  apart. 

2017 
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Present  works. — The  present  works  consist  of  (1)  a  breakwater,  lyic 
north  and  south,  from  the  main  shore  to  the  south  side  of  the  entraw 
to  the  harbor;  (2)  of  a  pier  on  the  south  side  of  the  entrance  chaiin 
nearly  east  and  west  in  position  ;  (3)  of  a  pier  on  the  north  sid^  of  tt 
channel,  parallel  with  and  350  feet  distant  from  the  one  beibre  mei 
tioned ;  (4)  of  a  breakwater  running  north  from  the  north  pier  to  th 
shore  of  the  peninsula.  These  works  are  known  as  the  south  breal 
water,  the  south  pier,  the  north  pier,  and  the  north  breakwater. 

The  extensions  and  lengths  of  the  piers  and  breakwaters  at  Tarioa 
times  are  given  in  the  following  table : 

Exiensxon  and  lengths  of  the  breakwaters  and  piert. 


South 
breakwater. 

Soath  pier. 

North  pier. 

North 
brea)cwater. 

ChumeL 

• 

t 

a 

i 

0 
H 

1 

m 

• 

s 

3 

'S 

1 

H 

i 

s 

I 

1 
1 

H 

i 

s 
3 

4 
S 
^ 

« 

1 

Remarks. 

1819 

Feet 

Feet. 

Feet. 

Feet. 

Feet 

Feet. 

FeeL 

Feet. 

FeeL 

FmL 
6 

1824 

1825 

000 
390 

900 
1,290 

182G 

420 

"'396' 

5 

DepUi  increaMd  firooi  2  to  L 

18*27 

810 

1828 

7 

n 

9 

12 

1829 

200 

First  project  completed.  Orif 

1830 

inal  depU«  giTen  b»  1^ 

1833 

1,234 

1844 

2, 530 

780 

498 

1,240 
1,788 

2,900 

18   feet   deep  betireen  pi«r? 

bars  at  either  end. 
37,222   cnbic   y:ir<l8  sand  n 

1867 

200 

14 

1868 

100 

200 

13 
14 
14 

mored  in  oatt  r  bar. 
27,000    cubic    yards   nsd  P 

1869 

moved  from  iDner  bar. 
41,331    cubic    jards  Mod  p 

inove<l  from  inner  bar. 
27,606   cubic    yards   saod  r 

moved   from  inner  bar,  tn 

i  5, 466  cubic  y ard»  irooi  ooti 

bar. 
8,777  cubic  Tarda  sand  fw 

1870 

200 

1871 

1872 

outer,  40, 617  eubicynrtle  m> 
from  inner  bar. 
3,522  cubic  yarda  sand  from  Q 

1874 

ncr  bar. 
10,000  C4ibic  yarda  Muidfrta 

inuer  bar. 
53,  000  cubic  yarda  from  bot 

1875 

1876 

12 

bars. 
20,0iK)  cubic  yards  from  out*- 

bar. 
16,200  cnbic  yaids  sand  ftwi 

1877 

1878 

outer  bar. 
19,148  cubic  yarda  auMi  &« 

outer  bar. 
27.837  cubic  yards  saod  n« 

outer  bar. 
102,763  cubic   yards  »od  rj 

moved    from  outer  lar;  *' 

snags  remored. 

1879 

200 
350 

350 

300 

15 
Ifr 

16 
16 

1880 

1881 

160 
242 

1,898 
2, 140 

t 

• 

1882 

423 

1,203 

25, 500   cubic    yaida  cUy  «^ 

350 

sand. 

1883 

18,000  cubic  yards  sand. 

1884 

300 
80O 

17 
16 

1887 

36,886  cubic  vanls  sand  £w« 

1888 

1,220 

1,970 

both  bars. 

1 

__._-. 

N 


Note.— Tn  the  columns  of  wirtth  and  depth  of  channel,  where  the  figure**  are  not  underlined  tbf) 
refer  to  the  entire  cliannel  from  deep  water  in  the  lake  to  deep  water  in  the  bay.  Where  once  uwl*^ 
lined  they  refer  to  the  channel  through  the  outer  bar  only.  Where  twice  underlined  they  ref«  t«  ^ 
ohannel  throuj^h  the  inuer  bar  only. 
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It  will  be  remarked  that  the  leQgth  of  the  north  pier  iu  1888  J8  170 
feet  less  than  given  in  1882.  This  is  probably  owing  to  the  fact  that 
the  reported  extensions  may  have  been  in  some  cases  renewals  of  work 
carried  away  or  overturned  by  storms.  Several  such  accidents  are  re- 
ported. 

DAQIAaES  AND  REPAIRS. 

South  breakwaterm^^nclx  damaged  by  winter  gales  in  1827.  Length 
of  600  feet  raised  4  feet,  1828.  Length  of  180  feet  rebuilt  at  junction 
with  shore,  1837.  Gale  in  November,  1837,  makes  a  breach  around  shore 
end ;  closed  183S  by  extending  breakwater  300  feet.  Length  of  150 
feet  repaired,  1839.  Repaired,  except  breach  280  feet  long  near  shore, 
1845.  Eepaired,  1846.  Thoroughly  repaired,  1870.  Kei)aired,  1882. 
Four  breaches,  in  all  350  linear  feet,  made  during  winter  of  1880-'87  and 
rebuilt,  1888.    Thorough  repairs,  1882. 

South  |?i^.— Settled,  1827-'28 ;  raised  and  refilled,  1829.  Breached  at 
junction  with  south  breakwater,  1830.  Breach  closed,  1834-'35.  Re- 
paired and  deck  plank  replaced  with  flagging.  Minor  repairs,  1338. 
TSioroughly  repaired  1845,  except  130  feet.  Repaired,  184G.  Thoroughly 
repaired,  1854.  Length  of  40  feet  rebuilt,  1869.  Thoroughly  repaired, 
1871.    Extensive  repairs,  1875.    Thorough  repairs,  1888. 

North  pier. — Repairs  at  various  times  to  1834.  Minor  repairs,  1838. 
Repairs,  1843.  Nearly  repaired,  1844.  Repaired,  1846.  Seven  hundred 
feet  superstructure  rebuilt  and  thorough  repairs,  1853.  Gale  of  October, 
1867,  overturns 300  feet  of  new  work.  Repaired  and  strengthened,  1868. 
Length  of  70  feet  rebuilt,  1869.  Thorough  repairs,  1871.  Extensive  re- 
pairs, 1874-75.  Length  of  300  feet  rebuilt  and  protected  with  piles  on 
channel  side,  1877.  Length  of  389  feet  rebuilt,  1878.  Three  hundred 
feetdamaged  by  heavy  gale,  1878.  Minor  repairs,  1880.  End  cut  down 
3  feet  below  water  by  vessel.  Three  hundred  and  eighty  linear  leet 
strengthened  by  piles  on  channel  face,  1882.  Forty  feet  at  outer  end 
undermined,  1881-'82.    Repairs  completed,  1883.    Minor  repairs,  1^88. 

North  breakwater. — Repairs  in  1831.  Breach  maile  around  shore-end, 
1832.  Closed,  1833.  Minor  repairs,  1838.  Wholly  repaired,  1844. 
Repaired,  1846. 

In  addition  to  the  above  various  repairs  were  made  without  anything 
to  show  where,  except  that  they  were  on  ^'  piers  and  breakwaters." 

Besides  the  piers  and  breakwaters  at  the  mouth  of  the  harbor  there 
are  the  ruined  remains  of  various  shore  i)rotection8  and  catch-sand  jet- 
ties that  have  been  built  from  time  to  time.  None  of  these  structures 
lasts  long. 

The  piers  and  breakwaters  are  all  in  good  condition. 

THE  CHANNEL. 

It  is  hard  to  find  out  the  original  condition  of  the  channel  entrance. 
The  survey  of  1819  reports  a  bar  across  the  mouth  of  the  harbor  with  6 
feet  of  water  on  it.  In  1828,  after  the  piers  had  been  prolonged  to  the 
bar,  it  is  reported  as  having  beeu  narrowed  from  900  to  200  feet,  and 
the  ^*  depth  increased  from  2  to  5  feet."  In  1829  the  first  project  is  re- 
ported as  completed,  the  channel  being  deepened  from  "its  original 
depth  of  1.5  feet  to  7.5  to  15  feet."  In  1830  it  is  reported  9  feetdeep ;  12 
feet  in  1833  and  1834.  Between  1840  and  1842  it  is  reported  as  shoal- 
ing.  In  1844  it  is  18  feet  deep  between  the  piers,  with  the  bars  outside 
and  inside;  depth  on  them  not  given.  In  1815  a  chatinel  was  <lug 
through  the  bars  150  wide  and  10  feet  deep.    Entrance  shoaled  between 
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1846  and  1852.  lu  1856  a  Board  of  Engineers  recommeuded  widening 
the  cbannel  to  500  feet.  In  1857  the  channel  had  filled  up  so  that 
"  17,000  cubic  yards  of  sand  will  have  to  be  removed  from  the  innei 
bar  and  10,000  cubic  yards  from  the  outer  bar,  to  let  vessels  come  draw 
ing  9  feet."  No  work  having  been  done  the  outer  bar  had  shoaled  verr 
much  in  18G4,  but  depth  of  water  is  not  stated.  lu  1867  the  channel  k 
reported  200  feet  wide  and  14  deep  through  outer  bar.  In  1868  it  k 
100  feet  wide  and  13  feet  deep,  and  in  1869  200  feet  wide  and  14  deep 
through  inner  bar.  In  1870  it  keeps  same  width  and  depth  throngb 
both  bars.  In  1876  it  is  reported  12  feet  deep.  In  1879,  200  feet  wide 
and  15  to  16  feet  deep.  In  1880,  350  feet  wide  and  18  deep.  In  ISS^ 
the  channel  is  16  feet  deep,  300  feet  wide  through  outer  bar  and  350 
feet  through  inner  bar.  In  1884  the  channel  is  reported  300  feet  vide 
and  17  feet  deep.  In  1887  it  is  350  feet  wide  and  16  feet  deep  over  inner 
bar  and  19.5  to  20  feet  over  outer  bar.  June  30,  1888,  the  channel  is 
350  feet  wide,  19  feet  deep  on  outer  bar  and  16  feet  deep  on  inner  bar. 
Since  1867  the  following  amounts  of  dredging  have  been  reported. 

Cabic  yards. 

From  the  outer  bar J^ 7t,&^ 

From  the  inner  bar 150,  in7 

From  both  bars,  amount  from  each  not  given 282,631 


I 


THE  PENINSULA. 

The  various  structures  put  up  for  the  protection  and  defense  of  the 
shore-line  of  the  peninsula  have  almost  entirely  disappeared.  Here  and 
there  are  scattered  a  few  ruined  piles.  The  structures  themselves  haie 
no  longer  an  existence. 

The  changes  that  have  taken  place  here  are  of  great  importance.  It 
may  be  well  to  look  back  at  what  has  been  done. 

During  the  fall  and  winter  of  1828-'29  a  breaeh  occurred  at  the  neck. 
Its  location  and  extent  are  not  stated.  All  the  appropriation  wassi)ent 
in  closing  it.  Ju  1832-33  another  breach  was  made.  Nothing  seemb 
to  have  been  done  to  close  it,  and  in  1835  it  is  reported  as  nearly  a  mile 
wide.  Lieutenant  Brown  proposed  to  partly  close  the  breach  and  to 
make  a  western  entrance  400  feet  wide  to  the  bay.  In  1836  a  crib  break- 
water was  built  420  feet  long,  strengthened  with  piles  and  tilled  with 
stone,  to  close  the  breach.  This  was  extended  in  1837  to  a  toial  leu^ztli 
of  2,320  feet,  (»r  one-third  the  length  of  the  breach.  In  1838  there  vras 
built  a  length  of  570  feet  of  crib-work  north  of  the  proposed  entrance 
and  4(»5  feet  south  thereof.  In  1839,  300  feet  north  and  090  feet  south 
were  built.  Up  to  this  time  there  had  been  put  in  a  total  length  of  4,2<>*> 
feet  of  crib  work.  On  account  of  no  appropriations  having  been  made 
no  work  was  done  until  1844,  when  it  was  reported  that  part  of  the 
crib  at  the  west  end  of  the  breach  was  destroyed,  and  that  the  breach 
w^as  narrowed  to  3,000  feet,  with  a  depth  of  5  to  6  feet.  In  1852  the 
breach  is  reported  as  still  existing  and  the  cribs  almost  destroyed.  In 
1853  the  shore  of  the  neck  was  revetted  with  brush  and  stone  with 
satisfactory  results.  This  mode  of  closing  the  breach  was  continned  in 
1854-'55,-'5G.  No  further  mention  of  this  breach  is  made  until  1^? 
when  it  is  reported  as  closed.  During  the  year  ending  June  30, 1814 
there  were  planted  along  the  neck  50,000  young  trees  and  slips.  In  18p 
the  experiment  was  declared  a  failure.  A  gale  in  November,  18^*^? 
made  a  new  breach.  This  was  closed  in  1874-75  by  a  pile  audplan^ 
fence  strengthened  with  stone.  During  1876  the  same  coustruciiou 
was  continued  as  a  protection  with  excellent  results.     On  June  3<K 
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1877^  ibis  protection  is  reported  as  6,547  feet  lon^:.  In  1880  the  beach 
of  the  neck  is  reported  as  much  damaged.  A  contract  was  made  to  re- 
pair the  fence.  In  1881  these  repairs  were  made  and  8  jetties  200  feet 
apart  were  added  to  catch  the  sand  and  baild  oat  the  beach ;  2,000  linear 
feet  of  brush  and  stone  shore  protection  was  renewed.  During  this 
year  the  fences  were  much  damaged  by  gales.  Protection  much  dam- 
aged during  winter,  1881-'82.  liepairs  made  by  close  piling  during 
1883.  Nothing  done  since.  In  November,  1886,  the  shore  protection 
end  jetties  were  a  lot  of  wrecks. 

During  the  autumn  of  1887  and  the  early  winter  following  much  dam- 
age was  done  to  the  lake  shore  of  the  peninsula,  at  one  point  the  en- 
croachment of  the  water  being  as  much  as  200  feet.  On  May  29, 1888, 
advertisements  were  published  asking  for  bids  to  build  a  protection 
6,000  feet  long.    Bids  will  be  opened  on  July  2. 

OATOH-SAND  JETTY. 

A  jetty  was  built  3,000  feet  north  of  the  north  pier,  for  the  purpose 
of  arresting  the  movement  of  sand,  during  the  summer  of  1883.  On 
August  28, 1883,  it  was  770  feet  long.  On  August  29.  420  feet  at  the 
outer  end  was  destroyed  by  a  storm.  This  was  rebuilt.  November  12 
and  13, 1883,  saw  280  feet  wrecked.    Nothing  has  been  done  since. 

REPORT  OP  OPERATIONS. 

The  operations  of  the  past  year  have  consisted  of  a  thorough  over- 
hauling of  the  piers  and  breakwaters  and  of  a  survey  of  the  penin- 
sula. 

The  severe  gales  of  the  fall  and  winter  of  1886-'87  had  done  much 
damage,  especially  to  the  south  breakwater,  which  was  breached  at  four 
points.  These  breaches  were  all  closed  up  by  rebuilding  the  break- 
water at  these  points,  replacing  cribs  where  necessary,  and  renewing 
sui)erstructure.    The  breaches  were  located  as  follows : 

Feet 
No.  1,  from  Station   0-f  30  to  station    l-|-30 100 

No.  2,  from  station    4-|-27  to  station    4-1-82 55 

No.  3,  from  station    5-J-95  to  station    7-fOO 105 

No.  4,  from  station  14+10  to  station  IS-f-OO 90 

Distances  are  estimatedsouthwardly  from  the  intersection  of  the  north 
face  of  the  south  pier  with  the  west  face  of  the  south  breakwater. 

In  addition  to  these  breaches  extensive  repairs  were  made  to  tbe  south 
breakwater  and  to  the  south  pier  and  a  few  planks  renewed  on  the  north 
pier. 

The  survey  of  Brie  Harbor  ordered  by  letter  from  the  Chief  of  Engi- 
neers, dated  November  26, 1887,  was  at  once  put  into  execution.  Owing 
to  the  excessively  cold  weather  and  the  heavy  ice  of  the  past  winter 
full  operations  could  not  be  begun  until  April  23,  1888.  After  that 
time  they  were  pushed  hard.  The  field  work  was  finished  on  June  16, 
1888,  and  the  party  discharged. 

The  cost  of  the  repairs  to  the  breakwaters  and  piers  was : 

Materials : 

Timber $1,346.68 

Iron 125.81) 

Stone 715.16 

Total  materials $2,187.73 

SappHes 6.05 
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Labor: 

Removiujj  timber  in  old  work $65.49 

Removing  stone  in  old  work 33.21 

Unloading,  transporting,  and  handling  timber  antilit  reaches  " 

the  woi-k 1()2.99 

Franting  and  placing  timber  in  position 500.03 

Unloading,  transporting,  and  handling  iron  until  it  reaches 

the  work 9.59 

Placing  iron  in  work,  this  to  include  labor  boring  holes  for 

bolts  and  spikes  and  driving  them 33.98 

Removing  old  piles 2L30 

Unloading,  transporting,  and  handling  pilesnntil  they  reach 

thedriver 25.40 

Labor  and  machinery  used  in  driving  piles 137.90 

Handling  stone *  27.00 

Handling  and  placing  timber  in  position 166.  t® 

Miscellaneous  jobbing 31.98 

Total  labor fl.fJT.M 

Time  of  inspector ()25.00 

Tug 5.O0 

Total 2,8f4).fll 

PROPOSED  OPERATIONS. 

Bids  for  building  the  shore  protection  of  the  peninsula  wiU  be  opened 
on  July  2.  So  much  of  this  work  as  the  present  state  of  appropriation 
will  allow  is  contemplated  for  the  present  season.  Shoald  an  additional 
appropriation  become  available  it  is  proposed : 

(1)  To  extend  the  shore  protection  so  as  to  protect  all  of  the  weak 
I)oints  of  the  neck  of  the  i>eninsula. 

(2)  To  do  such  dredging  as  the  survey  just  completed  may  show  t« 
be  necessary  in  the  entrance  to  the  harbor  so  as  to  give  a  channel  soit 
able  for  vessels  drawing  IC  feet. 

(3)  To  build  on  the  east  shore  of  the  peninsula,  north  of  the  north 
pier,  a  catch-sand  jetty,  extending  to  a  depth  of  25  feet  or  to  a  poiot 
where  the  depth  is  sufficiently  great  to  be  beyond  the  reach  of  the  forces 
that  cause  tlie  movement  of  sand  along  the  shore,  subject  to  approval 
by  the  Secretary  of  War  and  the  Chief  of  Engineers. 

REMARKS. 

This  harbor  is  unquestionably  the  best  natural  haven  on  Lake  Erie. 
Once  within  it  there  is  ample  space  for  many  vessels  to  lie  and  bave 
plenty  of  water  under  them.  Being  wholly*  surrounded  by  either  nat- 
ural or  artificial  protections  its  waters  can  never  be  disturbed  by  storms 
sulliciently  to  endanger  vessels  lying  therein,  whether  at  the  dock  or  at 
anchor. 

The  prevailing  winds  are  from  the  westward.  They  come  from  tbis 
direction  more  frequently  and  with  greater  force  than  from  anyotber. 

The  protection  to  the  west  and  north  is  merely  a  neck  of  sand  wbich 
is  constantly  undergoing  change  by  the  action  of  the  wind  and  waves. 
Three  times  since  1827  this  neck  has  been  breached  and  three  times  ii 
has  been  closed.  Tiie  second  breach  remained  open  for  about  tbirty 
years.  It  was  partly  closed  by  works  constru«»/ted  for  the  purpose^  but 
the  remainder  of  tiie  operation  seems  to  have  been  brought  about  by 
natural  causes.  It  is  impossible  to  say  how  long  it  may  be  before  an* 
other  breach  will  be  made.    At  present,  indications  are  against  ithJH^- 
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peniDg  very  soon.  The  works  constracted  up  tx)  the  present  time  have 
been  bat  temporary  in  their  character,  as  mast  necessarily  be  the  case 
with  all  timber  stractares  in  like  S'taations  anless  they  be  carefally 
maintained.  Even  when  new  they  are  exposed  to  accidents  which  may 
in  a  night  destroy  the  labor  of  weeks.  As  an  example  of  the  rapidity 
with  which  these  works  disappear  may  be  cited  the  jetties  bailt  in  the 
autamu  of  1881.  In  the  aatamn  of  1886,  only  five  years  after,  they 
were  merely  a  lot  of  broken  stamps  of  piles.  In  fact  it  may  safely  be 
said  that  any  timber  strncture  placed  to  protect  the  neck  mast  be  bailt 
over  new  every  six  or  seven  years. 

The  movement  of  the  sand  castwardly  aroand  the  point  of  the  penin- 
sula is  a  constant  menace  to  the  harbor.  Carried  aroand  the  point  by 
currents  developed  by  the  winds  it  is  dropped  in  the  eddy  formed  by 
the  north  pier,  and  in  a  short  time  theo  ater  bar  is  formed.  A  strong 
southwesterly  gale  comes  np.  The  water  in  the  lake  is  raised  above 
the  water  in  the  bay.  It  rashes  with  great  speed  from  the  former  to 
the  latter.  The  sand  from  the  outer  bar  is  deposited  inside  the  bay. 
Wh^  the  lake  falls  the  direction  of  the  current  is  reversed.  Some  but 
not  all  of  the  sand  is  carried  back.  The  channel  between  the  piers  is 
always  deep  (in  some  points  this  depth  is  as  great  as  40  feet),  but  the 
bars  gradually  shoal.  Up  to  the  present  time  dredging  alone  has  been 
tiied  as  a  remedy.  Since  1867  over  600,000  cubic  yards  of  sand  have 
been  removed.  It  is  safe  to  say  that  none  of  this  work  was  done  for 
less  than  25  cents  a  yard.  To  keep  the  entrance  clear,^then,  has  cost 
$125,000,  or  an  average  of  more  than  $6,000  a  year.  To  be  sure,  much 
of  this  was  spent  in  obtaining  the  channel.  Since  1880,  when  the  chan- 
nel was  reported  350  feet  wide  and  16  feet  deep,  80,000  cubic  yards,  in 
round  numbers,  have  been  dredged.  This  is  10,000  cubic  yards  a  year, 
or  $2,500.  This  represents  the  interest  at  5  per  cent,  on  $50,000.  Can 
a  permanent  structure  be  built  for  this  sumt  Will  there  be  no  future 
accretions  of  sand  at  the  mouth  of  the  harbor  if  such  a  structure  be 
built  f  These  are  questions  which  the  survey  now  about  completed  is 
expected  to  give  the  means  of  answering. 

Money  statement 

July  1,  1887,  amount  available |80,351.78 

Amount  deposited  to  balance  account  .04 

80, 351. 82 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $6,937.28 

July  1,  1888,  outstanding  liabilities 530.32 

7, 467. 60 

July  1,  1888,  balance  available 72,884.22 

Amount  appropriated  by  act  of  August  11, 1888 23,000.00 

Amou  nt  available  for  fiscal  year  ending  June  30,  1889 95, 884. 22 


'Amount  (estimated)  required  for  completion  of  existing  project 23,620. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  127, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMIOBRCIAL  STATISTICS. 

Name  of  harbor,  Erie,  Pa. ;  collection  district,  Erie,  Pa. ;  nearest  work  of  d^ense, 
Fort  Porter,  N.  Y. ;  nearest  licht-hoase,  Erie,  Pa. 

The  Erie  Light  stands  on  a  olnff  of  the  lake  shore  to  the  eastward,  andjust  oatside 
of  Erie  Harbor.  It  is  a  fixed  white  light  of  the  third  order.  It  is  128  feet  above  tbe 
level  of  the  lake,  and  is  visible  at  a  distance  of  19  miles.  Its  position  is  in  latitode 
4^  06'  42"  north,  and  longitude  Q(P  03'  46''  west. 

The  Presqne  Isle  Beacon  is  at  the  east  end  of  the  north  pier  at  the  entmoee  to 
Presque  Isle  Bay.  It  is  a  fixed  red  light  of  the  foarth  order.  It  is  ^|  feet  abo?e  the 
level  of  tbe  lake,  and  isTisible  at  a  distance  of  12^  miles. 

The  Erie  Range  Beacon  No.  1  is  at  tfiie  west  end  of  the  north  pier  at  the  entrance  to 
Presque  Isle  Bay.  It  is  a  fixed  white  light  of  the  sixth  order.  It  is  16^  feet  Aboye 
the  level  of  the  lake,  and  is  visible  at  a  distance  of  9^  miles. 

The  Erie  Range  Beacon  No.  2  is  908  feet  from  No.  1.  It  is  a  fixed  white  reflector 
light.  It  is  45  feet  above  the  level  of  the  lake,  and  is  visible  at  a  distance  of  13 
miles. 

The  Presque  Isle  Light  is  at  the  north  shore  of  the  peninsnla,  3  miles  by  water  west- 
ward from  the  entrance  to  Presqne  Isle  Bay.  It  is  of  the  foarth  order,  fiashing  alt^- 
nately  red  or  white  with  an  interval  of  ten  seconds  between  the  flashes.  It  is  .57  fe«t 
above  the  level  of  tbe  lake,  and  is  visible  at  a  distance  of  II  miles. 


Arrivals  and  departures  of  vessels  during  the  year  ending  Deeemher  31,  1887. 


Deaoriptioii. 


Steamers : 

Passenger . 

Freight..-. 
Barges : 

Steam 

Towed 

Sailing  vessels. 


Cleared. 


No.      Ibni. 


30 
384 

15 

16 

183 


21,000 
604, 107 

p.  we 

97,9% 


Amoant  of  revenue  collected  daring  year  ending  December  81, 1887 $S,97S.C 

Value  of  imports  same  year M^TWll? 

Value  of  exports  same  year 3W^* 

Greatest  draught  of  vessels,  16  feet.    No  vessels  from  or  to  foreign  ports. 


L  L  2. 


IMPROVEMENT  OF  DUNKIRK  HARBOR,  NEW  YORK. 


Object — To  form  an  artificial  harbor  by  means  of  a  detached  br«ik- 
water,  a  pier  runuing  out  from  shore,  and  an  excavated  channel  giving 
a  passage  way  for  vessels  drawing  12  feet. 

Project, — The  original  project  for  this  harbor  was  adopted  in  1^^* 
It  varies  little  from  the  one  in  use  atthe  present  time,  which  providesfor* 
channel  13  feet  deep  and  170  feet  wide ;  for  a  detached  breakwater  in 
twocouueeted  parts,  one  lying  east  and  west,  very  nearly,2,300  feet  long? 
the  other  560  feet  long  and  parallel  to  the  channel,  and  a  pier  leading 
w^estwardly  from  the  beacon  on  the  west  side  of  the  channel  to  the  sboi^ 

Present  icorks. — The  present  works  consist  of  a  pier  and  an  unfin- 
ished breakwater,  both  in  bad  condition.  The  following  table  shows 
the  course  of  construction  of  each : 
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1 

Pier. 

Breakwater. 

Cbaimel. 

Year. 

i 

a 
« 

H 

• 

a 

1 

o 
H 

i 

M 

• 

t 

s 

a 

1 

1 

Bemarka. 

Feet. 
1867 

Feet 

Feet 

Feet 

Feet 

Feet 

Contract  made  to  robnild  the  pier  on  the  foundation 
of  the  old  work  and  to  extend  it  to  the  beacon. 

1868..     454 

454 
1,380 

1869..      926 

210 
180 

210 
150 

210 
60 

210 
360 

1870 

330  feet  of  breakwater  carried  away  by  gales  in  fall 

of  1860. 
Day  beacon  bnilt ;  bar  formed  at  entrance  of  channel. 
180  feet  of  breakwater  additional  without  super- 

structnre;  bar  cleared  from  channel. 
Superstrnctnro  continued  on  breakwater:  2,375  cubic 

yards  of  rock  and  8,500  cubic  yards  of  sand  taken 

fh>m  channel. 
120  feet  of  superstructure  incomplete. 
There  seems  to  bo  noway  to  explain  the  diHcrepancy 

between  the  extension  and  the  total  lenirth  uf  the 

breakwater,  which  is  this  year  reporti^d  as  hero 

given ;  4,465  oabic  yards  of  rock  removed  from  the 

channeL 
Pier  dama|re<1  by  gale ;  repaired. 
Cribs  60  feet  long,  30  feet  wide,  8  feet  high . 
Schooner  loaded  with  480  tons  limestone  wrecked  in 

1 

1872.-1 

1873. J 

1374 

1875.. 

60 
330 

1 

420 

828 

940 
1,191 

1876.. 

1877.. 

1878.. 

2S0 

1879.. 

1882.. 

1,191 
1,341 

middle  of  ciiannel ;  wreck  abandoned  nnd  removed. 

Three  cribs,  50  feet  by  30  feet,  put  in  without  super- 
structure. 

Saperstrnctnre  placed  on  cribs  sunk  last  year. 

Repairs  of  breakwater  begun;  13.318  cubic  yards  of 
materials  removed  from  ctiannel. 

Repairs  of  breakwater  finished ;  23,316  cubic  yards 
removed  fh>m  channel. 

Great  damage  to  pier  by  gales  of  fall  and  winter ;  259 
feet  carried  away. 

Pier  partly  repaired. 

18^.. 

150 

1885.. 

170 

13 

1886.. 

1887.. 

1888 

l.JWO 

1,341 

NOTB.— First  appropriation  in  1827.  In  1832  the  breakwater  waa  2,564  feet  long  and  the  pier  1.400 
feet  long.  In  1838  there  had  been  completed  2,125  feet  of  breakwater  and  300  feet  of  detai  hed  break- 
water.   In  1848  the  breakwater  was  demolished. 


DAMAGES  AND  BEPAIBS. 

1.  Pier, — Two  handred  aod  ten  feet  of  foundafion  cribs  carried  away 
October  7, 180S— repaired  following  season.  Much  damage  done  by  fall 
galesof  1869 — repaired  same  season  and  further  damage  done.  Strength- 
ened 1871.  Damage  by  gale,  1877 — repaired.  Thorough  repairs,  1870, 
for  length  of  993  leet  from  beacon.  Two  hundred  and  titty  nine  feet  of 
pier  from  beacon  carried  away  during  fall  and  winter  1886-'87.  Partly 
repaired  during  summer  of  1887.  Two-thirds  of  new  work  carried  away 
October,  1887.    Ninety  linear  feet  of  breach  of  1886  rebuilt. 

2.  Breakwater.— Of  the  390  feet  of  cribs  laid  in  1869, 330  were  carried 
away  the  same  fall.  Considerable  damage  done  by  gales  during  fall  of 
1886.    Partly  repaired.    More  damage  in  1887. 

CHANNEL. 

No  work  has  been  (Tone  in  the  channel  since  1886,  when  over  23,000 
cubic  yards  of  material  were  removed.    Depth  of  13  feet  thus  obtained. 

EEPOET  OF  OPERATIONS. 

Work  during  the  past  season  consisted  in  trying  to  rebuild  the  part 
of  the  west  pier  carrie<i  away  by  the  gales  of  the  fall  and  winter  of 
1886-'87  and  in  such  repairs  to  the  breakwater  as  could  bo  made. 
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Under  iiisti  iictioiis  from  the  Chief  of  Engineers  the  repairs  to  thepior 
were  made  by  sinking  new  cribs,  nine  in  number,  varying  firom  4  to  7 
feet  in  height,  on  top  of  the  ones  left  after  the  gales  of  the  preceding 
fall  and  winter.  These  new  cribs  were  very  solidly  bnilt,  and  in  addi- 
tion to  the  usual  construction  followed  in  such  cases  largo  iron  bolts  2 
inches  in  diameter  and  7  feet  long  were  used  to  fasten  the  new  work  to 
the  old.  In  no  case  did  these  long  bolts  penetrate  less  than  2  feet  into 
the  timber  of  the  old  cribs.  These  cribs  were  almost  finished  when  c^imc 
the  gale  of  October  3  and  4,  1887,  and  tore  out  three  of  them.  Before 
the  materials  could  be  had  for  repairs  the  storm  of  October  23  and  24 
carried  out  three  more.  When  the  materials  arrived  they  were  em- 
ployed in  placing  the  superstructure  on  the  cribs  which  remained  and 
in  securing  them  for  the  winter. 

On  the  breakwater  a  great  deal  of  the  harbor  wall  was  rebnilt. 
About  one-fourth  of  the  deck  joists  and  plank  were  replaced. 

COST  OF  THE  WORK. 
Materials : 

Timber $2,750.74 

Iron 864.* 

8touc • 2,Ui>3.'3i 

5,668.34 

Tools 3.15 

Supplies 12.21 

Labor: 

Removing  timber  in  old  work $13.45 

Labor  nii loading,  transporting,  and  handling  timber  nntil 

it  reaches  tbo  work 25.00 

Framing  and  placing  timber  in  position 1,27G.  88 

Labor  placing  iron  in  work,  this  to  inclade  labor  boring  holes 

for  bolts  and  si)ikes  and  driving  them 411.46 

Tearing  out  wreckage 39.110 

Labor  liandling  stone 8G4.79 

Labor  handling  and  placing  timber  in  position 229.57 

MiscellaneouH  Jobbing 443.66 

Boatman  engaged  in  making  soundings 5.00 

July  pay-roll 37^95 

3,686.68 

Total *. 9,r0.:?5 

The  time  books  were  not  received  in  time  to  note  the  distribution  of 
labor  diiriug  the  mouth  of  July. 

CONDITION  OF  THE  WORKS. 

In  the  pier  is  a  breach  169  feet  long  west  from  the  beticon.  The  rest 
of  the  pier  to  the  shore  is  in  bad  condition.  The  lake  slope  timbers 
were  so  rotten  a  year  ago  that  the  wood  could  be  pulled  to  pieces  with 
the  lingers.  To  rebuild  what  is  now  destroyed  and  to  make  absolutely 
necessary  repairs  will  cost  at  least  $16,000. 

The  breakwater  needs  to  be  rebuilt.  It  is  now  in  such  condition  that 
any  attempt  at  ordinary  repairs  will  be  a  waste  of  money,  as  snch  re- 
pairs can  only  consist  of  replacing  the  more  rotten  timbers  with  sound 
ones.  It  will  be  much  less  costly  to  do  the  work  systematically  than  to 
try  to  patch  it.     To  do  this  work  will  cost  $75,000. 

PROPOSED  OPERATIONS. 

In  the  i>resent  condition  of  the  funds  for  this  harbor  no  work  ispr^* 
ticable.    Should  another  appropriation  be  made  it  is  proposed  to  extend 
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it  a«  follows :  (1)  Clear  out  entirely  the  space  between  the  part  of  the 
west  pier  now  standing  and  the  beacon,  and  rebuild  the  existing  breach. 
(2)  Thoroughly  overhaul  and  rebuild  so  much  of  this  pier  as  may  re- 
quire such  work.    (3)  Begin  rebuilding  the  breakwater. 

REMARKS. 

Dunkirk  Harbor  is  particularly  ill-adapted  for  the  requirements  of 
navigation  as  they  exist  at  the  present  tima.  It  is  simply  an  iudeuta- 
tion  in  the  shoreline  of  the  lake.  The  general  direction  of  this  line 
passes  entirely  outside  of  the  sort  of  pocket  thus  formed.  The  curve  of 
18  feet  depth  of  water  lies  500  feet  out  from  the  shore-liue  west  of  the 
pocket,  and  1,000  feet  from  the  shore-line  to  the  east  thereof.  The  direc- 
tion of  this  curve  across  the  pocket  is,  as  nearly  as  may  be,  a  straight  line. 
The  curve  of  12  feet  depth  of  water  bends  very  slightly  towards  the 
shore.  There  is  no  point  within  the  general  line  of  the  shore,  produced 
across  the  indentation,  accessible  to  vessels  such  as  are  now  ordinarily 
employed  in  the  navigation  of  Lake  Erie.  Of  these  there  are  few  which 
draw  when  loaded  less  than  14  feet.  To  obtain  sufficient  water  to  float 
vessels  of  this  sort  would  require  an  excavation  all  over  the  harbor  at 
least  3  feet  in  depth,  and  averaging  nearly  if  not  quite  6  feet.  Part  of 
this  material  is  sand  and  gravel,  much  of  it  is  rock. 

The  prevailing  wind  along  this  part  of  the  shore  of  Lake  Erie  is  from 
the  southwest.  Undents  influence  much  material  is  transported  along 
the  shore  of  the  lake,  and  what  comes  as  far  as  Dunkirk  Uarbor  is  there 
deposited.  This  action  is  clearly  seen  in  the  changes  of  the  shoreline 
adjacent  to  the  west  pier.  Since  this  harbor  was  assigned  to  my  charge 
this  line  had  moved  about  150  feet  toward  the  beacon  at  the  time  of  my 
last  visit,  January,  188S,  an  interval  of  sixteen  months.  Inside  of  the 
west  pier  the  shoaling  goes  on  rapidly. 

To  maintain  a  harbor  at  this  point  will,  after  it  is  once  made,  require 
unceasing  labor.  I  have  no  means  of  determining  the  amount  of  the 
deposit  which  takes  place  here  from  year  to  year.  This  would  require  a 
careful  annual  survey.  It  is  not  necessary  to  make  such  a  survey  as  a 
mere  glance  at  the  shore-line,  from  time  to  time,  shows  that  it  is  rapidly 
moving  lakeward  along  the  west  side  of  the  indentation. 

Along  the  water  front  of  the  city  the  shore  has  suffered  much  from 
the  action  of  waves  during  storms.  The  city  has  taken  the  matter  in 
hand  and  has  driven  a  row  of  piles  across  the  worst  part  of  the  damaged 
section.  The  piles  are  5  or  6  feet  apart.  On  the  shore  side  planks  have 
been  spiked,  forming  a  face  from  1  to  3  feet  high.  As  the  shore  inside 
of  these' planks  builds  up  by  materials  thrown  over  by  the  waves  an- 
other width  of  plank  is  added.    The  system  is  apparently  successful. 

Money  statement. 

July  1,  1887,  amouut  avaUable $8,299.23 

Jnly  1,  188d,  amount  expended  daring  fiscal  year,  exclnsive  of  liabilities 
ontet«nding  Jaly  1,  1S87 6,709.01 

July  1,1888, balance  available 1 1,590.22 

Amount  appropriated  by  act  of  August  11, 1888 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 16, 590. 22 

Amount  f estimated)  required  for  completion  of  existing  project 25, 200.  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Dunkirk  Harbor,  New  York,  is  in  the  colleccion  district  of  Dunkirk.  It  is  lij^hted 
by  a  third-order  tixed  white  light  varied  by  a  white  flash  every  ninety  seconds,  aod 
by  a  sixth -order  fixed  white  beacon  light.  The  main  light  is  visible  from  a  disr 
taiice  of  16^  miles  and  the  beacon  from  a  distance  of  12^  miles. 

There  are  three  spar  buoys — one  black,  two  red. 

Tlie  nearest  work  of  defense  is  Port  Porter,  N.  Y.,  40  miles  to  the  eastward. 

The  following  table  shows  the  commercial  movement  for  the  year  ending  December 
31.1887: 


Description. 


Home  porta : 

PiiH.stni  <;er  steamers 

Steam- bargea 

Towod  b:irg(>{* 

Furoign  porta,  passenger  steamers 


Clc«rad. 


yo.  \T9u1. 


1 
3 

10 
2 


3,352 


Amount  of  revenue  collected  daring  year  ending  December  31,  1887,  none ;  value 
of  imports  same  year,  none;  value  of  exports  same  year,  none;  greatest  ^r^Qg^t^^ 
vessels,  13  feet. 


L  L  3, 

IMPROVEMENT  OF  BUFFALO  HARBOR,  NEW  YORK. 
ORIGINAL  CONDITION  OF  THE  HARBOR. 

Up  to  1868,  when  the  detached  breakwater  was  begun,  Baffalo  Har- 
bor and  Buffalo  Greek  may  be  considered  as  synonymous  terms. 

Tlie  earliest  record  of  which  I  can  gain  any  trace  as  to  the  condition 
of  this  harbor  as  to  navigability  was  in  1818,  at  which  time  the  moath 
of  the  creek  (Buffalo)  was  most  of  the  year  closed  by  a  gravel-bar, 
which  cut  out  in  freshets  and  then  closed  ap  again. 

PROJECT. 


s 


Project  0/I8I9. — The  first  project  for  improvement  was  in  1819,  when, 
uuder  the  auspices  of  the  State  of  New  York,  arrangements  were  made 
for  improving  the  mouth  of  the  creek  by  two  parallel  piers,  which  were 
built  in  I820-'2I,  the  south  pier  being  about  1,300  feet  long  and  the 
north  pier  1,000  feet. 

In  18UG  the  works  passed  to  the  control  of  the  United  States. 

Project  of  ISSO, — In  1830  it  was  determined  to  construct  a  cross  or 
sea  wall  nearly  at  right  angles  to  the  eastern  end  of  the  mole  (soath 
pier,  F.  A.  M.)    •    *    •    to  prevent  the  sea  from  making  a  bfeaca. 

Project  of  18.i5. — This  project  was  to  continue  the  Black  Eock  break- 
water from  Bird  Island  to  the  southward  to  a  point  1,000  feet  north  of 
the  new  lighthouse.    This  project  was  never  adopted. 

Project  of  18'>7. — This  was  to  extend  the  sea-wall  southwardly. 

Project  of  1831). — This  project  was  to  extend  the  south  pier  to  22  feet 
of  water  and  to  construct  a  detached  breakwater  330  yards  long  from  a 
point  500  feet  north  and  300  feet  east  of  the  end  of  the  extended  pier. 

Project  of  1814. — In  this  year  General  Abert  proposed  a  breakwater 
on  the  Horse  shoe  Reef  about  2,650  feet  from  the  northern  shore;  the 
breakwater  to  be  3,700  feet  in  length,  its  westward  end  2,100  feet  from 
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Black  Bock  pior,  and  its  eastern  end  about  800  feet  from  a  proiH)sed  ex- 
tension of  the  preseni  south  pier.  •  •  •  This  would  give  a  harbor 
7,400  feet  long,  2,100  feet  wide,  with  U  feet  to  20  feet  of  water. 

Project  of  1845. — In  1845  a  Board  of  Engineers  considered  two  projects 
for  an  outer  harbor:  (1)  A  detached  breakwater  5,100  feet  long,  to  the 
north  of  the  light-house  pier;  and  (2)  a  detached  breakwater,  south  of 
the  light-house  pier,  6,050  feet  long,  the  north  end  2,500  feet  south- 
southwest  of  the  end  of  the  light-house  pier  and  the  south  end  about 
3,600  feet  from  shore. 

The  Board  recommended  the  south  breakwater  as  the  more  suitable, 
bat  stated  that  it  might  become  necessary  at  some  future  day  either  to 
build  the  north  one  or  extend  the  south  one  to  Four-mile  Point,  or  con 
nect  its  southern  end  with  the  shore. 

Project  of  1867. — In  June,  1867,  General  Cram  submitted  a  project  for 
the  ^'  enlargement  and  repair  of  the  existing  harbor."  This  project  was 
modified  in  December,  1867,  and  the  modification  was  referred  in  1868 
to  a  Board  of  Engineers,  who  decided  on  the  following  plan : 

(1)  To  extend  slightly  and  thoroughly  repair  the  north  pier. 

(2)  To  repair  the  south  pier. 

(3)  To  extend  the  south  pier  318  feet  from  the  north  side  of  the  light- 
house. 

(4)  To  dredge  between  the  extension  of  the  south  pier  and  the  pro- 
longation of  the  north  pier  so  as  to  get  14  to  15  feet  at  low  water. 

(5)  To  construct  a  detached  break  wat>er  in  about  27  feet  of  water,  be- 
ginning at  a  point  in  the  prolongation  of  the  south  pier  and  2,500  feet 
from  the  lighthouse,  thence  running  southwardly  on  a  line  parallel 
with  the  shore  for  4^000  feet ;  the  structure  to  be  of  crib- work  filled  with 
stone  and  decked  with  plank  ;  to  have  a  rectangular  crosE-section  ;  the 
width  in  29^  feet  of  water  to  be  34  feet  and  in  no  case  to  be  less  than 
the  total  height  from  the  bed  of  the  lake  to  the  top  of  the  deck,  the  top 
tx>  be  5  feet  above  the  highest  water  known. 

(6)  To  cut  off  212  feet  from  the  south  end  of  the  Erie  Ba^in  breakwa- 
ter, provided  the  legislature  of  the  State  of  New  York  should  consent. 

(7)  To  cut  a  canal  from  a  point  in  Buffalo  Greek  about  1^  miles  south 
of  the  south  pier  to  the  14-foot  curve  in  the  lake,  it  being  thus  2,820  feet 
long;  to  have  200  feet  of  width,  with  two  close  pile-piers  20  feet  wide 
and  5  feet  above  water,  one  1,058,  the  other  1,000  feet  long  to  protect 
the  channel  from  the  shore  to  the  14-foot  curve. 

Of  this  project  the  Chief  of  Engineers  only  approved  (1)  the  repairs 
of  the  piers;  (2)  theextension  of  the  south  pier;  (4)  the  dredging  be- 
tween the  north  and  south  piers ;  (4)  the  construction  of  the  outer 
breakwater. 

Project  of  1874.— The  Board  of  Engineers  of  1873  and  1874  recom- 
mended the  construction  of  a  catch-sand  pier,  to  be  formed  of  a  pile-pier 
10  feet  wide,  covered  by  6  feet  of  superstructure  and  extcMiding  to 
the  12foot  curve  in  the  lake,  thence  prolonged  in  the  same  direction  to 
a  total  length  of  1,270  feet  by  a  crib-work  20  feet  widi^,  having  a  super- 
structure 6  feet  high,  the  shore  end  of  the  pile-pier  to  be  connected 
with  the  railroad  bulkhead  behind  it  by  a  close  row  of  piles.  This  pier 
to  be  begun  at  a  point  opposite  the  south  end  of  Blackwell  Canal. 

The  Board  also  recommended  that  the  detached  breakwater  be  length- 
ened 3,600  feet,  thus  giving  a  total  length  of  7,600. feet  instead  of  4,000 
as  adopted  by  the  project  of  1867.  A  shore-arm  was  added,  so  built  as 
to  leave  a  fair-weather  opening  of  150  feet  between  it  and  the  main 
structure,  and  to  have  a  direction  of  45^  with  the  shore-line  until  it 
reached  the  sand-catch  pier  prolonged  to  meet  it. 


n 
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The  south  chanuel  recommended  by  the  project  of  1867  was  considered 
and  disapproved  by  this  Board. 

Summary. — These  various  projects  with  their  modifications  provid« 
for — (1)  Two  piers,  one  on  the  north  and  the  other  on  the  south  side  of 
liuttalo  Creek.  (2)  A  masonry  sea- wail  running  southwardly  from  the 
south  pier.  (3)  A  breakwater  parallel  to  and  about  half  a  mile  from 
the  shore,  its  north  end  beiug  on  the  prolongation  of  the  south  or  light 
house  pier,  7,600  feet  long.  (4)  A  pier  and  shore-arm  of  the  break- 
water to  close  the  south  end  of  the  space  between  the  breakwater  and 
the  shore. 

PRESENT  WORKS. 

.  The  present  works  consist  of— (1)  A  pier  on  the  north  side  of  Buffalo 
Creek,  known  as  the  North  Pier.  (2)  A  pier  on  the  south  side  of  the 
cicek,  known  as  the  South  or  Light-house  Pier.  (3)  A  detached 
breakwater  to  bo,  when  finished,  7,600  feet  long,  with  a  shore  arm  to  be, 
when  finished,  4,100  feet  long.  (4)  A  pile-pier  built  for  a  sand  catcb 
and  eventually  to  form  part  of  the  shore  arm  of  the  breakwater.  (5)  A 
sea-wall  of  masonry  to  protect  the  shore  from  the  waves  of  the  lake, 

I. — NORTH  PIER. 

Constniction. — Begun  in  1819.  Continued  in  1820-'21.  Consisted  of 
a  double  row  of  piles  filled  with  brush  and  sand.  Its  length  at  this 
time  is  not  known.  In  1833  it  was  1,250  feet  long  and  15  leet  wide,  o( 
timber  cribs  filled  with  stone. 

In  1812  the  pier  was  nearly  destroyed.  Its  length  is  given  as  675  feet 
at  this  tinje.  Its  length  in  1888  is  716  feet  to  the  city  dock-lineand  775 
feet  to  the  end  of  the  pier. 

Damiujes  and  repairs, — Much  damage  was  done  by  storm  of  Janaarr 
28,  182.S.  Kepaired  at  various  times  up  to  1840.  New  pier-head  bnilt 
•J  800-70.  Damaged  by  steamer  of  Union  Steam-boat  Company  in  IS7I: 
lepaired  at  cost  of  $>>G.46.  No  evidence  of  cost  being  refunded.  Minor 
repairs  in  1877.  Delaware,  Lackawanna  and  Western  Railwav  rebnilt 
by  authority  of  the  War  Department^  730  feet,  in  187a-'80. 

Trespass  of  J >ela ware,  Lackawanna  and  Western  Railway. — Early  in 
1S78  this  company  began  to  till  up  the  ground  in  rear  of  and  tc  encroach 
u])on  the  pier.  Encroachment  continued  and  came  to  a  crisis  io  Octo 
ber,  1879.  On  December  9,  1879,  the  company  was  allowed  to  remain 
on  the  pier  under  certain  conditions.  (See  Report  of  the  Chief  ofBngi 
nters  for  1<SS0,  I>art  111,  pp.  2195-2201.)  On  October  23, 18S4,  the  com- 
l)aMy  begun  to  carry  on  further  work.  After  much  correspondence  the 
company  nttempted,  toward  the  end  of  January,  1885,  to  carry  the 
work  through  by  force,  and  was  only  prevented  by  the  Secretary  of 
War  ordering  troops  from  Fort  Porter  to  protect  United  States  prop- 
el ty.  Tlie  matter  was  tinally  settled  by  a  supplement  dated  Febro 
ary  14,  1885.  to  the  sti|)ulatiou  of  December  9,  1879.  (See  Report  of 
the  Chief  of  Engineers  for  1885,  Part  III,  pp.  2256-2202.) 

II.— SOUTH  PIEB. 

Co/fsfrMc^ra;i.— Begun  in  1819.  Continued  in  182a-'2t.  Timber  cribs 
tilUnl  with  stone  extending  quarter  of  mile  to  13-foot  water  in  the  lake. 
Protection  mole  of  stone  15  feet  above  lake  level,  built  in  18i*8,  240 
yards  \o\v^.  Lacked  100  feet  of  intended  length  in  1830.  New  pier- 
head to  s«rve  as  foundation  for  a  lighthouse  finished  1831.    Lengtii 
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in  1833,  1,790  feet    Exteuded  318  feet,  timber  cribs  filled  with  stones, 

1869.  Length  in  1888  from  sea-wall  to  center  of  light- house,  1,157  feet ; 
crib  extension  318  feet }  in  all  1475  feet. 

Damages  and  repairs. — Pier  nearly  destroyed  by  storm  of  January  28, 
1828.  Eepaired  and  straightened  in  1830.  Kepaired  in  1836-'38-'4d-'5:5. 
(No  records  of  work  from  1840-'53.)    Extensive  repairs  in  1866.     In 

1870,  extensive  repairs  to  masonry  of  terre  plein;  pile  protection 
placed  on  channel  side;  repairs  to  pierhead  and  leveling  up  about 
lighthouse.  In  1877  and  1883,  minor  repairs.  In  1884,  superstructure 
of  timber  extension  rebuilt.     In  1885,  pile  protection  renewed. 

Considerably  damaged  by  gale  of  October  14,  1886 ;  repaii*s  not  neces- 
sary. 

Repairs  during  the  fiscal  year  have  consisted  of — (1)  Replacing  some 
old  guard-piles  at  the  end  of  pier ;  (2)  repairing  a  break  in  the  timber 
fender  of  the  pier  caused  by  a  vessel  striking  it  during  a  gale;  (3)  re- 
building part  of  the  face  of  the  pier  where  settling  had  occurred  caused 
by  a  dredge  working  too  close  to  the  pier  some  three  or  four  years  ago. 

The  cost  of  these  repairs  has  been  as  follows : 

Labor ♦484.11 

Materials : 

Timber $:'3.51 

Broken  stone - 29.99 

Pebbles 32.60 

Sand 18.72 

Portland  cement 51.60 

Natural  cement 14.14 

Total  materials .• ^.    180.56 

MisceUaneons : 

Inspection 93.75 

Derricks ^  20.25 

Machinery *  15.04 

Tog  hire 82.50 

General  expenses 6.37 

Total  miscellaneous 217.91 

Totel 882,58 

The  repairs  to  the  south  pier  are  not  completed. 

lU.  SEA-WAX.L. 

Construction, — Determined  on  in  1830.  In  1834,  700  feet  built.  In 
18t*37,  length  of  1  mile  proposed.  In  1838,  earth  mound  faced  with  ma- 
sonry ;  top  of  mound  14  feet  above  wat^r ;  1,900  feet  of  mound,  three 
parts  finished;  400  feet  of  facing  9  feet  high,  lacking  3  feet  of  full 
height;  250  feet  6  feet  high;  average  width  at  base  4.5  feet.  In  1839, 
2,320  feet  finished;  average  width  at  base  for  last  840  feet  ^.'S  feet;  13 
feet  high.  In  1840,  extended  1,450  feet.  In  1845,  plan  changed  to  8 
feet  wide  at  base  and  for  5  feet  in  height,  then  stepped  1.25  feet  at 
regular  heights  until  2  feet  wide,  with  coping  1  foot  thick.  In  1806, 
1^303  linear  feet  built ;  coping  on  367  feet.  June  30, 1867,  4,080  linear 
feet  finished  with  coping,  1,319  feet  without  coping;  foundation  alone 
laid  for  321  feet. 

No  work  was  done  after  this  date  except  slight  repairs. 

Cost,  up  to  1872,  $103,305.96. 

Damages  and  repairs, — Slight  repairs  in  1870.  Undermined  near 
south  end  by  storms,  winter  of  1880-'81. 
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NO  BREAKWATER. 

Construction. — Begun  in  1860,  continued  as  shown  in  table. 


Year. 


Length 

of  criba 

sunk. 


1869.. 
1870.. 
1871.. 
1872  . 
1873.. 
1874.. 
1875. . 
1876.. 
1877.. 
18X8.. 
1879.. 


Feet 

150 
800 
750 
425 
263 
100 


250 
J50 
150 


Founda- 
tion fin- 
ished. 


Saper* 

stmctnre 

laid. 


Feet. 
150 
950 
1,711 
2,136 
2,399 
2.499 
2,515 
2,765 
2,915 
3,074 


Total 

completed 

length. 


Feet 
400 
400 
783 
670 
231 
415 


200 
200 


150 


Feet 


Year. 


400 
1,183 
1,853 
2,084 
2,499 
2,515 
2,715 
2,924 


8,076 


1880., 
1881. 

1882. 

1883. 
1884. 
1885., 


1886... 


Lengtli 

of  cribs 

sunk. 


Ft9t 

350 
1  500 
)         200 

300 

450 


\ 


800 
450 
200 


Founda- 
tion fin- 
ished. 


Ftt. 
3,426 
3.026 
4,126 

44,37 

4.891 


5.696.9 
6. 146. 9 
6, 849. 8 


So  per-         Total 
structure  c<mnk«te4 
laid.  lenglb. 


Feet 
350 


504 
504 
454 


F<*t. 

3,424 


3,^3 

4,*ST 


805.9  ' 
200  ' 
452.9 


5,69^.9 
5,  .^.9 
6,349.8 


Pretent  eondiHon  June  30, 1888.— 250.5  feet  concrete,  concrete  fiioed.  Banqnette  4  feet,  parapet  13 
feet  above  water.    Banquette  not  ^uit«  finished. 

201.5  feet  concrete,  stone  faced,  incomplete. 

1.471.8  feet  timber,  filled  with  riprap ;  needs  immediate  reUiiilding  ;  5.10  feet  above  water. 

200.2  feet  in  good  condition ;  timber  filled  with  riprap.  Banquette  22  feet  wide,  5.10  feet  high.  Pinniped 
12  fec^t  wide,  12  feet  high. 

290  foot  in  good  condition,  timber  filled  with  riprap.  Banquette  of  irreenlar  shape.  22  to  45  feet  m\^> 
5  10  feet  bit^b.  Parapot  12  feet  wide,  12  feet  high.  Old  foundation  cribs  out  or  place  from  SUtioa 
24  +  4  to  24  +  97  project  12  to  21  feet  toward  lake.    Ice-breaker  on  lake  side  24  +  97  to  25  -f  44. 

424.4  feet  in  eooa  condition.  Timber  filled  with  riprap.  Banquette  22  feet  wide,  6.43  £eet  high.  Tvt- 
pet  12  feet  wide  and  12  feet  high. 

151.4  feet,  much  df^cayed,  no  parapet,  38  feet  wide,  6.43  feet  high. 

310.6  feet,  much  decayed,  no  parapet,  38  feet  wide,  7.43  feet  high. 
497.6  fef^t,  decay etl.  no  parapet.  38  feet  wide,  793  feet  high 

530.2  feet,  fair  condition,  no  parapet,  38  feet  wide  7.43  &ot  high. 
478.8  feet,  fair  condition,  no  parapet  38  feet  wide,  7.60  feet  high. 
1,458  feet  good.    Banquette  24  feet  wide,  7,50  feet  high. 
Parapet  12  feet  high,  12  feet  wide. 
6,355  feet,  total  length. 

The  structure  consists  of  timber  cribs,  60  feet  long  and  about  36  feet 
wide,  filled  with  stone  and  sunk  to  the  bed  of  the  lake. 

This  substructure  was  brought  to  the  level  of  the  water  above  whicli 
a  continuous  superstructure  was  placed.  Materials  used  :  Hemlock  for 
substructure,  white  pine  and  oak  for  superstructure,  held  together  bj 
iron  drift  bolts  IJ  inches  square.  Cribs  and  superstructure  filled  with 
riprap. 

During  the  summer  of  1872  character  of  bed  of  lake  began  tocbaDge. 
The  hard  gravel  bottom  became  thinner  and  an  underlying  stratum  of 
mud  came  near  the  surface.  In  this  soft  bottom  cribs  sunk  as  much  as 
4  feet  in  twenty-four  hours.  At  the  end  of  the  working  season  of  l^'i% 
315  linear  feet  of  cribs  were  in  place  without  superstructure.  Duringth« 
winter  the  cribs  sank  into  the  mud  from  4  to  8  feet  and  were  displaced' 
sideways  to  a  greater  or  less  extent,  varying  from  4  to  24  feet.  The  set- 
tlement was  very  uneven.  The  integrity  of  the  cribs  seems  to  have  been 
undisturbed.  Damafxe  repaired  by  sinking  on  top  of  disorganized  work 
an  irregular  shaped  repair  crib,  from  4  to  24  feet  wide  and  19  to  6  feet 
high,  covering  the  whole  of  the  315  feet.  The  repair  cribs  were  fasteiied 
to  tiie  old  by  two  iron  tie-rods  running  through  from  side  to  side  aud  piles 
driven  in  the  corners  to  bed-rock. 

In  1873  the  mode  of  construction  was  changed.  An  artificial  foundu 
tion  wtis  made  by  spreading  over  the  bottoms  of  the  lakes  a  layer  of 
broken  stone  which  settled  in  the  mud  by  its  weight.  It  was  brought 
to  4  fecit  above  the  bed  of  the  lake.  Ou  this  foundation  two  cribs  (100 
linear  feet)  were  built,  and  a  superstructure  placed  on  them  and  on  the 
displaced  work  of  the  preceding  season.    A  gale  on  December 4, 1873, 
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laced  these  two  cribs,  wrecked  150  feet  of  superstructure,  and 
aged  all  of  the  superstructure  built  in  1872  and  1873.  v  The  315  feet 
372  settled  still  more  and  with  great  irregularity.  The  prepared 
dation  of  broken  stone  sank  through  the  soft  clay  so  completely  as 
lly  to  be  found  by  sounding. 

Board  of  Engineers  convened  in  the  spring  of  1874  and  again  in 
nst  of  the  same  year,  recommended  that  the  mud  should  be  dredged 

0  the  bed-rock,  or  sufficiently  hard  material,  for  an  estimated  length 
^500  feet,  the  trench  to  be  50  feet  wide  at  bottom  and  to  be  filled 

gravel  to  3  feet  from  the  top  of  the  trench.  The  remaining  3  feet 
3  filled  up  with  a  layer  of  riprap  50  feet  wide  at  top.  This  tounda- 
was  successful.  The  greatest  depth  of  mud  encountered  was  22 
during  the  season  of  1878-'79.  The  hard  bottom  reapi)eared  within  ^ 
et  of  the  point  indicated  by  the , Board.  'No  dredging  has  been  re- 
ed  since  the  spring  of  1882. 

images  and  repairs. — Minor  repairs  have  been  necessary  from  time 
me.    The  gale  of  January  3  and  4, 1884,  wrecked  a  length  of  800 

beginning  2,000  feet  from  the  noiith  end,  to  such  an  extent  as  to 
ire  rebuilding.  This  was  done  during  the  summer*  of  1884  at  a  cost 
17,396.42.  Further  repairs  were  made  to  the  cribs,  which  went  oat 
ne  in  1873,  at  a  cost  of  $12,123.45.    In  1882-'83  an  ice-breaker  crib 

built  on  the  outside  of  the  breakwater  so  as  to  protect  the  south 
of  the  displaced  cribs  from  the  ice. 

1  October  10, 1886,  a  furious  gale  badly  wrecked  a  length  of  about 
)  feet,  beginning  at  the  north  end.  In  many  places  the  harbor-wall 
lie  breakwater  was  completely  carried  away  and  several  of  the 
;ets  were  emptied  of  the  stoi^e.  As  early  as  1882  Major  McFarland 
reported  that  the  north  2,000  feet  needed  rebuilding,  but  nothing 
ever  done. 

iiring  the  winter  of  1886-'87  the  breakwater  was  greatly  damaged 
3e.  A  length  of  about  750  feet  of  the  deck  ot  the  south  parapet 
crushed  in,  owing  to  the  lack  of  strength  in  the  plan  adopted  in 
-'84.  The  face  of  the  structure  along  the  south  parapet,  and  be- 
m  it  and  the  north,  was  much  injured.  All  was  repaired  during 
mer  of  1887. 

RECONSTRUCTION  OF  BREAKWATER. 

le  gale  of  October  16,  1886,  left  the  breakwater  in  such  a  ruined 

litiou  as  to  make  it  imperative  to  take  immediate  steps  to  rebuild  it. 

reject  for  rebuilding  with  masonry  was  submitted  by  Capt.  F.  A. 

an  on  December  15, 1886.    This  project  was  referred  to  the  Board 

ingineers.    They  recommended  its  adoption,  with  certain  changes. 

le  profile  adopted  for  the  new  superstructure  consists:  (1)  Uf  a 

dation  5  feet  high,  with  a  trapezoidal  cross-section,  of  which  the 

and  bottom  sides  are  horizontal,  the  harbor  side  vertical,  and  the 

side  forming,  with  the  horizontal,  an  angle  of  which  the  tangent 

3.    (2)  Of  a  parapet  9  feet  high,  also  trapezoidal  in  shape,  the  lake 

harbor  faces  making,  with  the  horizontal,  an  angle  of  which  the 

:ent  is  6  :  1. 

le  dimensions  are  given  in  Plates  9  and  10,  Appendix  M  M  3,  Report 
hief  of  Engineers  for  1887,  Part  III,  between  pages  2356  and  2357. 
my  last  annual  report  it  was  stated  the  laying  of  the  concrete 
d  begin  not  later  than  July  20.  As  a  matter  of  fact  the  work  did 
)egin  until  July  30,'and  then  only  in  an  experimental  way.  There 
much  trouble  in  getting  the  machinery  adjusted  and  in  good  order. 
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The  distance  of  tbe  work  from  a  tnacbiDeshop  aud  the  natural  difficul 
ties  attendant  in  settinfj  up  machinery  by  men  who  had  never  seen  any- 
thing of  tbe  sort  and  who  bad  no  idea  of  what  was  to  be  done  caused  a 
further  delay  of  a  week.  The  time  was  not  wholly  lost  The  meu  were 
kept  at  work  mixing  by  hand.  A  result,  although  but  a  small  one,  was 
obtained. 

The  trouble  was  due  to  two  causes.  (1)  The  concrete  mixer,  instead 
of  being  here  by  June  15,  as  I  had  hoped,  did  not  come  until  July  15. 
(2)  I  was  too  anxious  to  begin.  Had  I  taken  a  little  more  time  for  pre[»- 
aration  I  should  have  gained  more  in  the  end. 

On  Angust  7  everything  was  in  fair  working  order,  with  tbe  inaohiu- 
ery  runniug  successfully. 

On  August  11  a  night  force  was  organized,  and  thereafter,  until  near 
tbe  close  of  the  season,  work  went  on  night  and  day,  iucludiuf?  San- 
days,  beginning  with  September  4.  The  workcloseil  for  the  season  ou 
November  14. 

Character  of  new  superstructure, — As  stated  in  the  last  Annual  Report 
tbe  new  superstructure  is  to  be  divided  into  two  parts : 

(1)  A  core  of  natural-cemejit  concrete,  faced  all  around  with  Portland 
cement  concrete  3  feet  thick. 

(2)  The  same  core  faced  with  stone,  3  feet  thick  ou  the  lake  side  and 
of  varying  thicknesses  on  tbe  other  sides. 

Tbe  lengths  approved  by  tbe  honorable  the  Secretary  of  War  were. 
for  tbe  concrete  facing  250  feet ;  for  the  stone  facing  500.  Owing  to  tbe 
lateness  of  beginning  work  none  of  the  stone  faceil  part  was  finished. 
A  length  of  200  feet  was  built  8.5  feet  high.  Enough  was  done,  how- 
ever,  to  show  tbe  great  advantage  of  the  concrete  in  the  matter  of  (X>st. 

Materials  used  and  their  cost, — Of  the  bids  received  on  June  9, 18^7, 
for  furnishing  various  classes  of  materials,  all  those  for  rubble  and  di- 
mension stone  and  for  sand  were  rejected  as  excessive.  Under  author- 
ity of  the  Chief  of  Eugineers  purchases  of  stone  of  tbe  second  and  third 
classes  (from  200  to  2,000  pounds  and  from  2,000  pounds  upwanl)  were 
made  in  tbe  open  market  at  $4  per  cubic  yard  for  both  classes  instead 
of  $7.50  and  $8.50,  tbe  prices  bid.  Sand  was  purchased  in  the  same 
way  at  80  cents  per  cubic  yard  instead  of  $1.05  the  price  bid. 

A  contract  was  ma<le  with  Williams  &  McConnell,  of  Buffalo,  N.  Y, 
for  broken  stoue,  at  $  L84  per  cubic  yard.  This  arrangement  was  highly 
unsatisfactory.  Had  it  not  been  that  I  had  about  a  thousand  yards 
broken  by  hand  by  our  own  men  we  should  have  bi»en  leit  ba4ily  in  the 
lurch.  The  contractors  had  undertaken  to  furnis'i  the  stone  with  a 
crusher  which  lacked  the  capacity  necessary  for  our  work.  In  trying 
to  crowd  it  to  keep  up  with  our  demands  they  overtasked  it,  with  the 
result  of  constant  breakage  aud  consequent  detention  and  annoyance  to 
tbe  work.  The  breaking  of  the  stone  by  hand  was  a  very  expensive 
operation.  It  cost  $2.8630  per  cubic  yard;  loading  it  on  the  boats  cost 
$0.3937  ;  making  the  total  cost  $3.25|. 

The  stone  furnished  by  the  contractors  was  excellent  It  was  a  very 
hard  limestone,  well  broken  and  clean,  with  sharp  edges  and  very 
angular.  A  considerable  quantity  was  furnished  in  small  chips  which 
would  pass  through  a  half  or  quarter  inch  ring.  It  answered  well  for 
pebbles. 

The  Portland  cement  used  was  the  "Gibbs,"  from  London,  Englaud. 
It  was  furnished  by  Mr.  Howard  Fleming,  ot  New  York,  at  the  rate  of 
$2.09,  delivered  in  Buffalo  by  canal.  Some  of  it  had  to  be  bronght  by 
rail  on  account* of  delays  by  canal.  This  made  the  average  price  of 
the  cement  bought  under  the  contract  (3,000  barrels)  $2,108.    Som^ 
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additioDal  cemeDt  purchased  cost,  delivered  by  rail  in  Buffalo,  $2.57 
j)er  barrel. 

The  natural  cement  was  furnished  by  F.  O.  Norton,  of  New  York,  at 
$1.20  per  barrel,  delivered  by  canal  in  Buffalo. 

The  pebbles  used  in  the  coucrele  were  an  afterthought.  They  were 
purchased  in  the  open  market,  by  authority  of  the  Chief  of  Engineers, 
at  $2  per  cubic  yard. 

The  cut  stone  for  the  face  was  very  expensive.  It  cost  $4  per  cubic 
yard  for  the  stone  and,  at  16  cents  per  square  foot,  $12.4576,  for  cut- 
ting ;  in  all,  $16.46  per  cubic  yard. 

DETAILS  OP  CONSTBtrCTION. 

Plant  employed, — ^The  plant  employed  in  the  construction  consisted 
of— 

(1)  A  derrick-scow  92J  feet  long,  20  feet  wide,  and  drawing  (loaded)  2 
feet.  On  it  was  a  strong  derrick  fitted  with  two  booms,  one  for  long 
reaches  with  light  loads,  like  the  stone  in  the  face  of  the  wall,  the  other 
for  short  reaches  with  a  heavy  load,  like  the  batches  of  concrete.  Near 
the  stern  of  this  scow  was  a  small  shed  used  as  a  blacksmith  shop. 
K'ear  the  center  was  a  single-cylinder  double-drum  engine,  with  the 
following  dimensions :  Cylinder  7|  inches  diameter,  8  inches  stroke; 
drums  14  inches  diameter,  20  inches  long;  spur-wheel  on  drums  30 
inches  diameter;  pinion,  driving  both  spur-wheels,  6  inches  diameter; 
boiler,' vertical,  tubular,  36  inches  diameter,  6  feet  6  inches  long,  CO 
tubes  2  inches  diameter;  ordinary  working  pressure  of  steam,  a  little 
over  6  atmospheres ;  reach  of  long  boom,  42  feet  from  foot  of  derrick- 
ma«t ;  of  short  boom,  30  feet. 

(2)  Three  scows,  each95J  feet  long,  17  feet  wide,  drawing  (loaded)  5 
feet.  Two  of  these  scows  had  flush  decks;  the  deck  of  the  third  was  3 
feet  below  the  gunwales.  This  third  scow  was  fitted  up  with  a  concrete 
mixer  at  one  end  and  a  platform  near  the  other.  The  mixer  was  a 
hollow  cube, 'made  of  boiler  iron,  4  feet  on  an  edge,  and  mounted  on  a 
shaft  which  follows  the  diagonal  of  the  cube.  It  was  driven  by  a  single- 
cylinder  engine  of  7  inches  diameter  of  cylinder  and  12  inches  stroke, 
acting  through  a  driving  belt  and  gearing.  The  pulley  on  the  engine 
was  12  inches  in  diameter;  th^/t  at  the  mixer  28  inches.  The  spur-wheel, 
fastened  to  the  mixer  shaft,  was  21  inches  diameter  and  the  pinion  driv- 
ing it  8  inches.  The  number  of  revolutions  given  to  the  mixer  was  gen- 
erally eight  per  minute. 

The  platform  was  15  feet  wide,  measured  parallel  to  the  axis  of  the 
scow.  It  was  3  feet  above  the  gunwales,  or  6  feet  above  the  deck.  On 
one  side  of  the  platform  was  the  mortar-board  on  which  the  cement 
paste  was  mixed.  On  the  other  stood  the  barrels  of  cement  needed  lor 
immediate  use.  From  the  platform  to  the  end  of  the  scow,  a  distance 
of  23^  feet,  was  an  inclined  plane  as  wide  as  the  scow  itself.  In  tbe 
centef  of  the  platform  was  a  hole  3  feet  square. 

On  the  deck  was  a  track  leading  from- underneath  the  platform  to 
near  the  frame  supporting  the  mixer. 

(3)  A  small  scow,  55J  feet  long  and  20  feet  wide,  drawing  3:|  feet. 
This  scow  and  the  two  of  the  three  mentioned  in  the  preceding  article 

(2)  as  having  flush  decks  were  general  utility  boats,  used  for  transpor- 
tation of  materials  of  one  kind  or  another.  One  of  the  two  was  kept 
constantly  loaded  with  stone  which  had  been  broken  by  hand,  so  as  to 
have  a  supply  ready  in  ca«e  of  the  contractor  failing  to.be  on  hand  in 
time,  a  thing  that  frequently  happened. 
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[4)  The  above  raeutioned  scows  all  belonged  to  the  work, 
n  addition  to  them  there  was  in  use  daring  the  time  the  stone  ma- 
sons were  at  work  a  small  derrick-scow  belonging  to  L.  Harbrecht  & 
Co.,  general  contractors  at  Buffalo.  It  did  good  service  in  betting  tbe 
stone  face  of  the  breakwater.  Messrs.  Fox  &  Holloway,  contractors  for 
furnishing  sand  and  pebbles,  left  with  the  work  all  summer  and  fall  a 
large  flat  of  about  300  cubic  yards  capacity.  They  brought  their  mate- 
rials on  smaller  scows  and  unloaded  on  this  large  one.  Had  it  not  been 
for  this  vessel  the  work  would  several  times  have  been  much  hampered. 

A  coux>le  of  small  flats  were  also  hired  from  time  to  time,  as  necessity 
required,  for  special  purposes. 

Tools, — The  tools  used  on  the  work  differed  in  no  way  from  those 
generally  used  by  contractors,  except  the  concrete-rammers  and  ihe 
wheelbarrows.  The  rammers  were  made  of  cast  iron,  with  a  wrooght- 
iron  handle.  The  rammer  proper  was  a  square  truncated  pyramid  5 
inches  on  an  edge  at  the  bottom,  3  inches  at  the  top,  and  6  inches  high. 
The  Iiandlo  from  the  top  of  the  rammer  was  2  feet  6  inches  high.  It 
was  bent  at  the  top  into  a  flattened  ring  of  such  size  as  to  be  conven- 
ient to  hold  with  the  hand.  About  13  inches  irom  the  top  a  cross-piece 
was  welded  on  so  as  to  be  perpendicular  to  the  plane  of  the  ring.  Tbe 
wheelbarrows  had  the  frame  of  a  stone  barrow.  On  this  frame  and  as 
near  the  wheel  as  possible  was  permanently  fixed  a  box  holding  2  cubic 
feet.    This  box  was  for  the  purpose  of  measuring  proj[)ortions  exactly. 

Sheeting  for  the  concrete, — To  obtain  a  sheeting  or  mold  suitable  for 
making  the  concrete  sections  was  quite  difficult.  It  had  to  be  of  suffi- 
cient strength,  not  take  up  too  much  room,  not  contain  too  luncb 
material  to  be  exposed  to  the  action  of  the  waves  in  case  of  blows  or 
cause  serious  loss  if  carried  away,  be  easy  of  adjustment,  and  of  simple 
arrangement. 

These  results  were  thus  obtained.  Some  wrought-iron  knees  wew 
made  2.^  inches  wide  and  one-half  inch  thick.  The  two  legs  of  the  knees 
were  bent  so  as  to  be  at  right  angles  with  each  other  in  one  patteru 
and  to  form  an  angle  of  which  the  tangent  is  f  in  the  other.  One  leg 
was  14  inches  long  and  the  other  12  inches.  At  the  end  of  the  14inch 
leg  there  was  a  square  bend  with  a  side  2  inches  long.  This  would  give 
a  total  development  for  this  leg  of  16  inches.  In  the  center  of  the  1-- 
inch  leg  was  a  slot  10  inches  long  by  three-eighths  inch  wide.  Three 
holes  for  spikes  were  in  the  14-inch  leg. 

The  knees  were  attached  to  the  batir  posti$  of  the  bottom  part  of 
the  structure  [slope  §^]  by  means  of  finch  bolts  passing  througb  tbe 
slot  and  the  post,  into  which  the  12-inch  leg  was  countersunk.  Tbe 
14-iuch  leg  was  placed  on  tbe  top  of  the  outside  timber  of  the  super- 
structure with  the  2-inch  turn-down  close  up  against  the  inner  face. 
This  log  was  then  spiked  into  place.  The  biktir  post  was  then  raised  up 
or  moved  down  until  its  top  was  at  the  height  where  the  change  of  slope 
was  to  occur.  The  top  being  at  the  right  height  the  bolts  were  made 
fast  and  the  foot  of  the  post  thus  secured.  The  top  was  held  by  means 
of  a  rod,  one  end  of  which  w  as  fastened  to  a  plank  spiked  down  to  the 
cribs,  the  other  passing  through  the  head  of  the  post  and  junction  block 
and  made  fast  with  a  nut  and  washer.  The  head  of  the  |  b&tirpost 
was  cut  oft'  so  that  the  upper  [f^J  post  could  be  accurately  fitted  there- 
to. The  cross-section  of  the  upper  post  was  4  by  6  inches.  The  foo^ 
was  secured  to  the  head  of  the  lower  post  by  means  of  the  junction 
block  on  the  outside  and  two  cheeks.  The  latter  were  spiked  to  the 
sides  of  both  posts.  Tbe  tops  of  the  upper  posts  were  connected 
together  by  a  tie-rod  made  in  three  parts.    The  center  piece  had  at  ea<* 
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end  au  eye.  The  outside  pieces  were  provided  with  a  hook  at  one  end 
and  a  screw  and  nut  at  the  other.  The  screw  passed  through  the  head 
of  the  upper  post.  The  posts  opposite  each  other  were  held  apart  by 
a  plank  nailed  to  each  and  the  nuts  at  the  ends  of  the  tie-rods  adjusted  so 
as  to  prevent  the  posts  from  spreading  when  the  concrete  was  rammed. 

The  sheeting  was  of  2-inch  plank  spiked  to  the  b&tir  posts. 

Execution  of  the  tcorJc. — The  carrying  on  of  work  was  theoretically 
very  simple,  so  far  as  the  concrete  work  was  concerned. 

The  boats  were  arranged  as  lollows:  The  derrick  boat,  which  was  able 
to  control  about  one-half  of  the  length  of  a  section  (25  feet)  without  mak- 
ing the  shovel-cast  too  great  in  spreading  the  concrete,  was  placed  broad- 
side along  and  in  contact  with  the  harbor  face  of  the  breakwater.  On 
this  side  of  the  structure  it  looked  toward  the  north  end.  In  front  of 
it  and  about  12  feet  away  in  the  clear  lay  the' mixer-boat  head  on  to  the 
breakwater.  Immediately  in  rear  of  the  mixer- boat  was  placed  the  large 
float  belonging  to  Messrs.  Fox  &  Holloway,  loaded  with  sand  and  peb 
bles.  On  one  side  of  this  float  lay  one  of  the  scows  belonging  to  the 
work,  loaded  with  broken  stone,  to  be  used  in  case  of  failure  on  the  part 
of  the  contractors  for  that  material  to  keep  up  their  supply.  On  the 
other  side  these  contractors  brought  in  their  float  with  broken  stone 
when  they  had  it. 

When  the  boats  were  all  in  position  and  securely  fastened  together 
xuns  were  laid  from  the  inclined  plane  at  the  stern  of  the  mixer  boat  to 
the  various  vessels  so  that.the  materials  could  be  conveniently  wheeled 
up. 

The  operation  of  making  the  concrete  was  then  this:  The  mortar  men 
who  were  on  the  platform  of  the  mixer-boat  measured  out  2  cubic  feet 
of  cement  and  mixed  it  with  enough  water  to  make  a  rough  paste. 
The  dther  men  loaded  up  their  wheelbarrows  (which  each  held  2  cubic 
feet)  with  the  sand,  i>ebbles,  and  broken  stone  required  for  a  batch  of 
concrete.  The  proportions  of  these  materials  varied  a  good  deal  on 
account  of  the  impossibility  of  keeping  up  a  tlxed  organization.  It 
rarely  happened  that  there  were  the  same  number  of  men  at  work  on 
two  consecutive  .days. 

When  the  barrows  were  all  loaded  they  were  brought  and  dumped 
into  a  large  box  standing  on  a  truck  under  the  hole  in  the  platform. 
The  pebbles  were  thrown  in  firat,  then  the  sand,  and  lastly  the  broken 
stone.    The  cement  paste  was  thrown  in  with  the  sand. 

The  box,  having  been  loaded,  was  run  out  a  track  to  a  point  where 
the  derrick  could  reach  it  and  raise  it  over  the  mixer.  There  it  was 
taken  by  two  men,  who  dumped  its  contents  into  the  mixer.  Then  it 
was  lowered  back  to  its  truck  and  returned  to  its  place  under  the  plat- 
form, in  readiness  for  the  next  load. 

The  ingredients  having  been  dumped  into  the  mixer,  the  latter  was 
started  and  after  it  had  made  from  five  to  ten  revolutions  it  was  emptied 
into  another  box  underneath,  precisely  like  the  one  in  which  the  ingre- 
dients had  been  brought  to  it.  This  box  was  run  out  from  under  the 
mixer  so  that  it  could  be  taken  by  the  derrick,  which  raised  it  and  swung 
it  out  on  the  work,  where  it  was  dumped  and  its  contents  spread  by  the 
spreaders.  The  box  was  returned  to  its  place  and  the  derrick  hitched 
to  the  first  box,  which  in  the  meantime  had  been  refilled. 

After  the  concrete  had  been  spread,  care  having  been  taken  to  cast 
the  finer  parts  of  the  mixture  against  the  sheeting,  so  as  to  have  the 
outside  tA&  smooth  as  possible,  it  was  thoroughly  rammed  in  layers  of  G 
to  8  inches  in  thickness. 

Two  layers  could  generally  be  laid  in  this  way  over  one-half  of  the 
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leu^jtli  of  a  section  in  one  day  in  the  lower  part,  viz,  to  the  level  of  tiie 
bauqnette,  or  in  half  a  day  in  the  parapet. 

Two  layers  were  put  in  at  a  time  in  order  to  avoid  shifting  the  posi- 
tion of  the  boats,  except  at  the  beginning  or  end  of  the  working  honr?, 
as  it  was  found  that  to  do  so  in  the  middle  of  the  morniDg  or  afternoon 
demoralized  the  jjjangs  more  or  less  and  there  was  consequently  some 
friction  in  starting  again. 

With  full  gangs  it  was  found  that  a  batch  of  concrete  could  be  placed 
in  rather  less  than  five  minutes.  In  other  words,  fourteen  batches  have 
been  laid,  spread,  and  rammed  in  one  hour,  but  to  do  it  required  tweke 
men  for  ramming  alone.  This  number  of  rammers  was  rarely  to  be  had. 
The  average  for  the  entire  season  was  about  7  batches  per  hour. 

The  construction  of  the  stone  face  was  very  simple  and  differed  in  no 
respect  from  the  ordinary  methods  of  carrying  on  masonry. 

Difficulties  experienced, — (1)  The  greatest  difficulty  encountered  was 
the  instability  of  the  boats.  If  there  happened  to  be  any  sea  they 
would  rock,  of  course.  As  no  two  boats  could  move  alike  the  runs  were 
constantly  thrown  out  of  place  and  at  times  it  was  necessary  to  adjust 
them  just  before  running  out  each  batch  of  materials.  The  managini? 
of  the  boxes  containing  the  concrete  was  exceedingly  troublesome  uo 
der  those  circumstances.  As  a  great  deal  of  the  material  was  deposital 
when  the  boom  of  the  derrick-boat  was  out  at  right  angles  to  the  side 
of  the  scow  and  the  boom  was  30  feet  long,  it  can  well  be  seen  that  \ 
comparatively  small  oscillation  of  the  boat  would  be  much  amplitied. 
In  fact  I  have  seen  the  box  containing  the  concrete  having  a  verticjil 
motion  of  o  or  six  feet,  caused  by  the  swelK  The  dump  was  dangerous. 
Fortunately  no  accident  happened.  At  times  men  would  have  to  knock 
otif  from  sea  sickness.  (2)  The  next  difficulty  encountered  was  the  crib 
on  which  the  breakwater  light  stands.  Its  position  is  such  that  the 
whole  of  the  first  section  and  the  north  half  of  thej»econd  were  inaccessi- 
ble from  inside  the  breakwater.  It  was  consequently  necessary  to  more 
the  whole  lleet  to  the  outside.  To  make  this  move  required  about  three 
hours.  Sometimes  the  boats  were  scarcely  in  place  before  the  wind 
would  come  up  so  rapidly  that  they  would  have  to  be  brought  back  for 
fear  of  accident.  They  were  occasionally  kept  on  the  outside  for  some 
time  after  prudence  directed  their  being  returned.  -  (3)  The  next  diffi- 
culty arose  at  the  salient  angles  of  the  concrete  at  the  bottom  of  the 
structure.  Cement  requires  a  certain  length  of  time  in  which  to  set. 
While  tbis  was  taking  place  some  of  it  would  be  washed  out  by  the 
swell  caused  by  passing  boats,  if  not  by  the  wind,  and  the  angles  would 
crumble.  P]very  way  that  the  ingenuity  of  the  force  could  devise  was 
atl<)i)ted  to  try  and  prevent  this  wash  until  the  cement  could  set.  ^o^ 
one  was  successful.  The  least  unsuccessful  was  to  sheet  the  angle  at 
the  foot  with  tarred  paper  and  crash  inside  of  it.  With  this  system 
the  wash  was  less  than  with  any  other.  It  is  useless  to  mention  what 
did  not  succeed.  (4)  The  only  difficulty  encountered  on  the  masonry 
was  with  the  vertical  joints  at  and  under  the  water-surfivce,  where  the 
mortar  was  washed  out  when  there  happened  to  be  any  swell.  This 
was  readily  overcome  by  laying  a  piece  of  linen  crash  half  under e;vch of 
the  stones  alongside  of  the  joint  and  projecting  out  from  the  wallflflf' 
ticiently  far  to  allow  it  to  come  up  and  cover  the  entire  face  of  the  joint 
A  lump  of  rich  mortar,  1  sand  to  L  cement,  was  placed  in  the  sort  of  l»g 
thus  formed.  A  part  of  it  was  worked  into  the  joint  with  the  fingers 
an<l  the  rest  of  it  left  outside,  so  that  while  it  was  washing  slowly  away 
the  mortar  in  the  joint  would  have  time  to  set.  (5)  A  final  difficulty 
was  found  in  getting  the  Portland  cement  out  from  New  York.    1  ^ 
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not  aware  that  the  cemeDt,  as  it  was  imported  from  Englaud,  was  dis- 
tiibated  direct  from  the  foreign  vessels  to  the  lines  of  intorual  transpor- 
tation. The  result  of  this  was  that  an  order  sent  for  cement  about 
a  month  before  it  was  needed  here  reached  New  York  just  after  the  ar- 
rival of  a  vessel.  It  had  then  to  wait  two  weeks  until  the  arrival  of  the 
next.  Some  of  it  was  then  ordered  to  be  sent  by  rail,  via  the  Delaware, 
Lackawaona  aud  Western  Railway,  in  order  to  be  sure  of  getting  it  in 
time.  This  company  left  the  cement  on  the  dock  in  New  Tork  for  an 
entire  week  after  receiving  the  shipping  order.  The  consequence  was 
that  the  cement  came  three  days  after  the  previous  supply  was  ex- 
hausted. 

The  first  of  these  difficulties  can  be  overcome  by  means  of  a  large 
float  of  such  size  that  all  the  materials,  machinery,  etc.,  can  be  put  on 
it  and  have  thus  a  good  and  efficient  arrangement  in  place  of  one  which, 
while  it  answered  a  certain  purpose,  was  unquestionably  very  inferior. 

The  second  difficulty  will  not  be  encountered  again. 

The  third  difficulty  will  be  avoided  by  the  use  of  b]ocks  made  on  shore 
and  not  placed  on  the  breakwater  until  they  have  become  thoroughly 
bard.  The  Chief  of  Engineers  has  authorized  the  construction  of  such 
blocks  so  that  the  experiment  may  be  tried. 

The  fourth  difficulty  will  exist  so  long  as  masonry  is  set  in  the  water. 

The  fifth  will  be  avoided  by  having  all  the  cement  sent  out  at  once, 
and  stored  where  it  can  be  conveniently  reached. 

Weather, — The  weather  as  a  rule  was  favorable  for  carrying  on  the 
work.  Two  severe  gales,  of  which  diagrams  are  given,  did  some  dam- 
age, which  will  be  mentioned  further  on. 

COST  OF  THE  WORK. 

The  total  cost  of  the  labor  of  reconstruction  was  $21,822.77  for  the 
entire  year.  To  this  should  be  added  the  cost  of  the  labor  for  the  year 
ending  June  30,  1887,  amounting  to  $2,016.73,  making  the  total  cost  of 
labor  for  the  reconstruction  $23,839.50  to  June  30,  1888. 

As  a  good  deal  of  this  labor  was  performed  iu  handling  material 
which  has  not  yet  been  used  the  true  net  cost  of  the  labor  does  not  ap- 
pear for  the  work  done  to  date. 

The  following  cost  of  the  reconstruetion  of  the  breakwater  was  made 
up  to  April  1,  1888.  As  no  work  has  been  done  on  this  reconstruction 
since  November,  1887,  the  figures  may  be  allowed  to  stand. 

The  expenditures  on  account  of  the  reconstruction  are  as  follows,  to 
April  1,  1888: 


Materials : 

Cement $10,271.87 

Broken  stone 3, 188. 44 

Dimension  stone 2, 614. 50 

Cut  stone 1,112.48 

Pebbles 5,775.20 

Sand 900.00 

Iron 616.24 

Timber 461.31 


Total 24,940.04 


Labor : 

Tearing  down  old  work. 

Masonry , 

Concrete 


$2, 818. 66 

5, 392. 33 

15, 130. 92 


Totallabor 23,341.91 


Machinery  ... 
Miscellaneous 


1,810.11 
26, 098. 86 


SUMMARY  OF  EXPENDITURES. 

Materials ^ $2,940.04 

Labor 23,34L91 

Machinery 1,810.11 

MiflccUaneous 26,098.86 


Total 76,190.92 
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From  this  figare  must  be  deducted  the  following  items  of  materiaU, 
plant,  tools,  etc.,  on  hand : 


Boats ♦6,000.00 

Tools 200.00 

Plant 300.00 

Machinery 782.00 

Cement 1,6&6.00 

Ciifcstone 1,112.48 


Stone  catting >7,?19.35} 

Dimension  stone 9;^. 00 

Pebbles 197.0U 

Broken  stone 46.00 


Total 18,^.« 


Total  expenditures ^ 176,190.92 

Value  of  material,  eto 18,426.80 

Net  cost 57,764.12 

The  concrete-faced  part  of  the  work,  250  feet  in  length,  is  practically 
finished.  The  stone-faced  part,  200  feet  long,  is  more  than  two-third^ 
done.  This  gives  the  equivalent  of  383  lineal  feet  finished.  Hence  the 
cost  per  foot  is  $150.82. 

To  determine  the  cost  per  cubic  yard  of  concrete  and  masonry  the  fol- 
lowing data  are  necessary : 

(1)  The  work  is  divided  into  sections  of  50  feet  in  length  each,  cor- 
responding to  the  cribs  of  the  substructure.  The  sections  are  numbered 
consecutively,  No.  1  being  at  the  north  end. 

(2)  The  area  of  cross-section  of  the  superstructure  is  334  surfiice  feet. 

(3)  Sections  1,  2,  3,  4,  and  5  are  all  faced  with  Portland  cement  con- 
crete on  the  front,  top,  and  back  faces,  and  on  the  south  end.  Section 
1  is  also  faced  with  Portland  cement  concrete  on  the  north  end.  The 
thickness  of  the  Portland  cement  is  3  feet 

(4)  Sections  6,  7,  8,  and  9  are  faced  with  stone  on  the  lake  side  and  on 
the  harbor  side  of  the  banquette. 

(5)  The  interior  mass  of  sections  1,  2,  3,  and  5  is  of  natural  cement 
concrete ;  that  of  6,  7,  8,  and  9  is  of  Portland  cement  concrete. 

With  these  data  we  find— 

Cable  yiztb. 
In  section  1 : 

Portland  cement  concrete 384.77 

Natural  cement  concrete 29X74 


Total  in  section .- 618.51 

In  each  of  sections  2, 3, 4,  and  5 : 

Portland  cement  concrete • 304.54 

Natural  cement  concrete  ...-. 313.96 

Total  in  each 618.rj0 

In  the  four  sections : 

Portland  cement  concrete.... 1,218.16 

Natural  cement  concrete --.  ....••..  1,1K5.84 

Total 2,474.00 

In  all  hve  sections: 

Portland  cement  concrete •  l,54i9:J 

Natural  cement  concrete l,549.5d 

Total 3,092.51 

In  order  to  complete  the  banquettes  of  these  five  sections  120  cubic 
yards  of  Portland  cement  concrete  are  needed.  This  leaves  a  t^otal  of 
1,422.03  cubic  yards  in  place. 

Sections  6,  7,  8,  and  9  are  completed  to  a  height  of  8.5  feet  only.  The 
area  of  cross-sections  of  these  sections  is  229.5  square  feet,  of  which  25^ 
square  feet  are  in  the  masonry  of  the  lake  face,  13.5  square  feet  in  the 
harbor  faces,  and  190.5  square  feet  in  the  concrete  interior. 
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lu  each  8eciiou  we  Lave: 
Of  lake-face  masonry  ., 
Of  harbor-face  masonry 
Of  coDcret-e 


Total 


Gubio  yards. 

47.22 

25 
. .       352. 77 


424.99 


Iq  the  four  sectioDS  we  have: 

Of  lake-face  maflonry 188.88 

Of  harbor-face  masonry 100 

Of  concrete 1,411.08 


Total 1,699.9(5 

From  tho  concrete  must  be  deducted  46.3  cabic  yards  for  the  uq- 
finieihed  baiiqaette  of  sections  8  and  9,  leaving  1,364.78  cubic  yards  in 
place.    Taking  all  these  quantities  together  we  have : 

Cubic  yards. 

Portland  cement  concrete,  sections  1  to  5 1,422.93 

Portland  cement  concrete,  sections  6  to  9 1,^364.78 

Total  Portland  cement  concrete  in  place 2,787.71 

Tot^  natural  cement  concrete  in  place 1,549.58 

Total  concrete  in  place 4,337.29 

Estimated  loss  by  storms: 

Portland 150 

Nataral 600 

750. 00 


Total  concrete  made 5,087.29 


Portland  cement  concrete  made 2,937.71 

Natural  cement  concrete  made ^ 2, 149.58 


Total  concrete  made 


5, 087. 29 


In  the  concrete  there  is  a  quantity  of  large  stone.  Just  how  much 
can  not  be  said.  It  is  at  least  300  cubic  yards.  This  leaves  of  concrete 
6,087.29 -;i00=4,787.29  cubic  yards.  To  makd  this  5,797  batches  were 
made,  giving  0.8258  cubic  yards  to  the  batch. 

The  materials  used  were : 


Portland  cement,  at  $2.168 barrels. 

Portland  cement,  at  $2.57 do... 

Nataral  cement,  at  $1.20 do... 

Sand,  at  80  cents..  J cubic  yards. 

Pebbles,  at  $2   do... 

Broken  stone, at  $1.84 do... 

Broken  stone, at  $3.25| do... 

These  prices  give  the  following  results : 


2,383 

193 
l,:i83 

946 
2, 789. 0 
1,778 

949 


Cement: 

2.393  barrelB,  at  $3. 168. 

] 93  barrels,  at  $2.57. . . . 

],383  barrelB,  at $1.20.. 

Sand  

Pebblea 

Broken  8t<me  , 

,      Do 

■Labor 


Total 


Cable  yards  in  place. 
Coat  per  cubic  yard . . 


Portland 

cement 

concrete. 


$5, 166. 34 
496.01 


4:J7. 02 
3,221.77 
1.841.20 
1, 785. 10 
6,052.43 


19. 809. 87 


2,937.71 
$6,774 


Natural 

cement 

concrete. 


$1,659.60 
319.78 
2,  357. 43 
1.  :{47. 24 
1,  300. 19 
5,  087.  22 


12. 077.  46 


2, 149.  58 
$:)5.  62 
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Cost  of  concrete-faced  part  J  ^Q  feet  long,  per  running  foot, 

1,422.93  cabic  y»rd8  Portland  cement  coDCrete  at  $6.774 |9,C3.37 

1,&49.58  cubic  yards  uataral  cement  concrete  at  $5.62 i,!^^ 

Total «»54i«l 

18,  348.  01 

— 256~  ~  $73.392= cost  per  foot 

Materials  in  a  euhic  yard. 


Cement barrels. 

Do - cobio  foet. 

SaiKl do. .. 

Pebbloa do... 

Bioken  stone do... 

Total cabic  feet. 


Portland 

cement 

concrete. 


0.877 

i<.  288 

.^a2l 

14.805 
14. 47a 


37.587 


Nataril 

cemeBt 

ooiKr«ce. 


0  641 

I4il 

14.  tie 
14.4  m 


3t:i« 


"N 


The  masonry-faced  part  is  unfinished. 

Tbe  cost  of  cuttinj^  the  stone  was  16  cents  per  square  foot.  The  nnm 
ber  of  square  feet  paid  for  is  59,827.  The  number  of  cubic  yards  of  cut 
stone  built,  on  hand,  and  lost  is  780.93.  Square  feet  cut  for  1  cubic 
yard,  7G.G1.  This,  at  10  cents  per  square  foot,  gives  $12.4576  per  cubic 
yard. 

The  cost  of  the  masonry,  then,  is: 

*2r^S.fiS  cubic  yards  stone,  at  |4 |l,03a.i5 

l.Si.^<8  cubic  yards  cut  stone,  at  $12.4576 2,36'i.'Jy 

G17  barrels  Portland  cement,  at  $2.168 ^ l.;u:.Wi 

17i)  cubic  yards  sand,  at  80  cents r UX'^ 

Labor 5,:ft»i;{«{ 

Total lOl.:*^ 

The  len^^th  of  the  masonry  face  is  200  feet.  The  cost  per  foot  is 
e$10,201.70-^200=.$51.3085  in  its  present  condition.  But  the  present 
height  is  to  the  completed  height  as  8.6  to  14.  The  cost  i>er  ranning 
foot  of  the  completed  height  will  be  $84.46. 

The  interior  of  the  masonry-faced  portion  is  all  of  Portland  cement 
concrete.  It  contains  1,364.78  cubic  yards.  Its  cost  is,  1,364.78  X 
C.774=$9,245.70,  or  per  running  foot,  $46.2285. 

It  is  impossible  to  make  any  exact  comparison  between  the  relative 
cost  of  the  concrete-faced  portion  and  that  faced  with  stone,  becaoseip 
the  latter  t  liere  are  departures  from  the  original  design,  and  the  work  is 
not  finished. 

The  departures  consist  in  these : 

(1)  On  account  of  the  lateness  of  the  season  Portland  cement  wavS 
substituted,  with  the  approval  of  the  Chief  of  Engineers,  for  the  natural 
cement  on  the  inside  of  the  work. 

(2)  It  was  intended  to  construct  the  interior  slope  of  the  parapet  witb 
small  rubble.  During  the  gale  of  Octobers  and  4  the  supply  of  tbis 
stone  which  I  htwl  accumulated  while  tearing  down  the  breakwater  was 
washed  overboard.  There  being  no  time  to  get  more,  the  concrete  was 
built  out  to  the  interior  slope. 

The  ditfereiH^e  in  the  price  of  masonry  and  concrete  is,  however,  very 
great.  The  lake  face  of  the  work  where  the  stone  is  cut  gives  a  cost  of 
*39.638  per  cubic  yard.    The  cost  of  the  Portland  cement  concrete  is 


k^- 
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$6,774.  The  cost, of  the  stone  faciog  is  therefore  5.85  times  that  of 
Portland  cement  concrete.  If  it  were  bnilt  of  ancat  stone  the  cost 
wonld  then  be  4  times  the  cost  of  the  concrete. 

In  the  above  discussion  of  the  cost  of  the  work  I  have  iucluded  only 
the  material  and  labor.  Many  of  the  miscellaneous  items  could  scarcely 
be  proportioned  between  the  concrete  and  the  masonry  without  a  degree 
of  attention  and  care  far  in  excess  of  the  value  of  the  result. 

For  example :  How  separate  the  value  of  tools  and  plant  when 
they  were  used  indiscriminately  on  each  class  of  work  f  Or  how  separ- 
ate the  item  of  the  hire  when  the  tug  wonld  be  used  sometimes  for  one, 
then  for  the  other,  and  again  for  both  f  In  like  manner  for  nearly 
every  item  on  the  list  of  miscellaneous  expenditures. 

Then,  too,  such  expenditures  will  differ  at  various  localities;  whereas 
the  actual  labor  remains  nearly  constant. 

This  report  gives  only  the  cost  in  money.  The  accompanying  time- 
sheet  will  enable  any  one  to  see  exactly  what  amount  of  labor  will  be 
required  to  produce  a  similar  result.  I  regard  the  cost  in  hours  as  of 
far  more  importance  to  the  engineer  than  that  in  money.  If  the  cost  in 
hours  be  known  the  cost  in  dollars  and  cents  can  easily  be  found  at 
any  other  point  by  consulting  the  labor  market  at  that  point;  whereas 
when  prices  vary  no  idea  of  cost  can  be  had  if  quantities  be  not  given. 

Damage  done  by  gales, — Early  in  the  morning  of  October  3  the  wind 
began  to  rise,  and  between  7  and  8  a.  m.  had  reached  a  \elocity  of  29 
miles  an  hour.  It  wa^s  at  that  time  breaking  over  the  entire  length  of 
sections  6,  7,  8,  find  9.  The  condition  of  the  work  then,  was  this  :  The 
face  of  section  6  was  for  more  than  half  its  length  7  feet  above  water. 
The  revetment  wall  of  the  interior  slope  was  about  3  feet  high.  The 
faces  of  the  other  sections  were  of  vairious  heights  but  none  less  than  4 
feet.  In  all  cases  the  concrete  was  suflBciently  high  to  support  the 
front.  The  concrete  in  this  case  was  of  natural  cement.  None  of  it  had 
been  in  place  more  than  five  days,  therefore  it  lacked  the  strength  to 
withstand  the  wash  of  the  waves  over  it. 

The  velocity  of  the  wind  increased  to  such  an  extent  that  between  9 
and  iO  a.  m.  it  reached  42  miles.  The  maximum  was  reached  between  2 
and  3  p.  m.,  when  it  was  46  miles  for  the  hour,  with  a  little  spurt  from  2  to 
2.05  of  60  miles  per  hour.  After  that  the  wind  subsided  until  it  reached 
20  miles  between  10  and  11  p.  m.  The  highest  velocity  reached  on  the 
4th  was  37  miles  between  10  and  11  a.  m. 

The  damage  done  by  this  gale  was  great.  Almost  the  whole  of  the 
concrete  interior  of  sections  6,  7,  8,  and  9  was  carried  away.  In  some 
cases  the  stone  ballast  of  jthe  cribs  was  washed  out  as  much  as  3  feet. 
The  masonry  face  of  the  wall  was  uninjured,  although  it  must  have 
stood  unsupported  some  12  or  15  hours.  A  considerable  amount  of 
broken  stone  and  small  cut-stone  was  washed  off  the  breakwater.  The 
quantity  can  only  be  guessed  at. 

On  October  23  another  gale  occurred.  Between  noon  and  1  p.  m. 
the  wind  "was  8  miles  an  hour.  It  rose  to  18  miles  in  the  next  hour  and 
remained  nearly  stationary  until  7  p.  m.  Thence  it  rose  ver^^  steadily, 
and  from  1  to  3  a.  m.  of  the  24th  it  blew  at  57  miles.  From  this  figure 
it  gradually  fell  off.    No  special  damage  was  done. 

Present  condition  of  the  work, — A  careful  examination  of  the  new 
work  was  made  on  May  18,  1888,  all  the  ice  having  left  the  lake.  No 
damage  to  the  concrete  or  the  masonry  wfis  to  be  found.  The  ice  last 
winter  was  exceptionally  heavy.  Three  heavy  oak  piles,  which  had 
been  driven  at  the  northern  lake  corner  of  the  work  as  a  sort  of  fender, 
and  which  were  secureil  to  the  concrete  parapet  by  an  inch  chain,  were 
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torn  out  Jiiul  tbc  cbain  broken  away  from  both  auchoriog  rings.    There 
is  no  degradation  of  tbo  concrete  surface  perceptible. 

Kesult. — If  the  experience  of  one  very  severe  winter  can  be  regarded 
a.s  a  test,  I  think  that  there  can  be  no  doubt  as  to  the  ability  of  eith© 
form  of  strncrure  to  withstand  the  effects  of  the  weather  and  ice  as 
found  at  this  point. 

Recommendation, — In  view  of  the  great  economy  to  be  obtained  over 
masonry  by  the  use  of  concrete  facing,  I  have  to  recommend  that  the 
masonry  be  abandoned  after  the  present  supply  of  cut-stone  now  on 
hand  shall  be  exhausced. 

Remarks. — In  his  annual  report  for  1882  Colonel  McFarlaud  estimates 
that  to  rebuild  the  superstructure  of  the  breakwater  with  timber  filled 
with  stone  would  cost  $G0  per  running  foot.  The  cross  section  that  he 
proposed  has  256.2  square  feet.  The  cross  section  adopted  for  the 
masonry  superstructure  has  334  square  feet,  or  1.3  times  the  area  of 
the  first.  Multiplying  $60  by  1.3,  we  obtain,  as  the  cost  of  a  timber 
superstructure  having  the  same  cross-section  as  the  masonry,  $78. 
Assuming  the  life  of  timber  to  be  fifteen  years  (letter  of  the  Board  of 
Engineers  dated  February  2,  1887,  to  the  Chief  of  Engineers),  and  its 
annual  deterioration  to  be  proportional  to  its  age,  we  have,  as  the  value 
of  the  annual  deterioration  per  running  foot,  $5.20.  The  excess  of  cost 
of  work  done  last  season  per  running  foot  over  the  timber  superstruct- 
ure is  $72.82.  The  extra  cost  of  the  work  done  last  year  will  he  justi- 
fied at  the  end  of  fourteen  years.  If  the  work  be  wholly  of  concrete 
the  cost  per  tunning  foot  will  be  less  and  the  excess  over  timber  the 
sooner  justified. 

MENOE  REPAIRS. 

The  minor  repairs  to  the  breakwater  were  very  heavy. 

As  mentioned  in  my  last  annual  report  the  south  parapet  saflered 
most.  After  opening  the  deck  it  was  found  that  for  a  length  of  700  feet 
every  one  of  the  open-built  cross-walls  had  given  way  under  the  weight 
of  ice.  xVU  the  solid  walls  .remained  firm.  The  deck  joists  for  tlie 
whole  leniifth^,  failed  as  mentioned  last  year  (Report  Chief  of  Engi- 
neers, 1887,  Part  III,  page  2352).  The  deck  presented  a  series  of  wavei 
both  parallel  with  and  transverse  to  the  face  of  the  structure.  The 
lowest  points  were  over  the  open-built  walls  and  the  highest  over  the 
solid  cross- walls. 

All  the  places  crushed  in  by  the  ice  during  the  winter  of  188(>-'S7 
were  repaired.  In  many  cases  a  single  stick  had  to  be  taken  out  of  the 
face  of  the  wall  just  at  the  level  of  the  water.  It  was  difficult  work. 
The  timber  above  and  below  the  one  stick  was  perfectly  sound.  It 
wouhl  have  been  very  expensive  to  tear  down  a  height  of  12  feet  of  the 
face,  and  equally  so  to  rebuild  this  height.  The  following  moile  of 
repairing  was  adopted: 

(1)  The  pocket  in  rear  of  the  broken  stick  was  emptied  of  stone,  as 
far  as  might  be  necessary,  and  the  stick  was  cut  out  from  one  cross  wall 
to  the  next. 

(2)  A  new  stick  was  put  in  the  old  one's  place,  the  old  drift-bolts 
having  been  cut  oft". 

(3)  A  1 2  by  12  inch  stick  was  placed  in  each  face  corner  of  the  pocket, 
so  as  to  cover  Tit  least  the  next  stick  below  and  the  two  sticks  next 
above  the  new  one.  A 1  J-inch  screw-bolt  was  then  passed  through  eacl* 
end  of  the  mnv  stick  and  the  two  corner  posts,  these  latter  being  then 
secured  to  the  cross- walls. 

The  labor  necessary  to  do  a  small  piece  of  work  like  this  was  great. 
In  the  first  place,  about  27  cubic  yards  of  stone  had  to  be  taken  oat  aou 
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>at  back  for  each  pocket  where  such  work  was  done.  In  order  to  re- 
nove  the  stick  it  had  to  be  hewed  out  with  an  adz,  the  workman  lying 
)n  his  side  on  a  float. 

Damage  by  gales. — ^The  gale  of  October  3  and  4, 1887,  did  serious  dam- 
ige.  The  deck  of  the  south  parapet  had  been  partly  laid  open  in  order 
to  repaur  the  damages  done  by  the  winter.  The  storm  carried  away  all 
3f  the  damaged  deck  and  all  of  the  harbor- wall  of  the  parapet,  besides 
ipreatly  injuring  many  of  the  cross-ties  and  washing  out  much  of  the 
9 tone  ballast. 

After  the  storm  went  down  the  materials  required  to  repair  the  dam- 
iige  were  at  once  purchased  under  emergency  and  work  of  restoration 
was  begun.  Two- thirds  of  the  harbor- wall  of  the  parapet  had  been  re- 
placed and  many  of  the  emptied  pockets  refilled  when  came  the  storui 
)f  October  23  and  24,  which  tore  out  all  the  new  and  incomplete  work 
Mive  a  length  of  15  feet.  The  repairs  were  completed,  however,  before 
December  1. 

Oost  of  repairs. — ^The  minor  repairs  to  the  bre.ik  water  have  cost  for 
[lie  year  $17,933.32,  distributed  as  follows : 

Drift-bolts  and  spikes fl,  373. 0:5 

Timber 6.0:i6.4<J 

Stone 1,667.16 

Total  materials 9,076.65 

L^alior  * 

Piie-driving f  189. 00 

D 586.33 

B 2,215.64 

6 490.93 

C 1,833.83 

P 42.29 

P» , 133.46 

V 9.91 

Total^labor 5,501.39 

Miscellaneous : 

Boats 1,425.47 

Toghire 701.45 

Inspec^on 552.08 

Watchman 2C36.  71 

Tools 185.52 

Supplies : 135.82 

Plant 37.77 

Fuel  34.75 

Job  printing •-..  7.07 

Advertisement 6. 00 

General  expenses 1.80 

Telegrams .84 

Total  miscellaneons 3, 355. 2S 

Totalrepairs 17,933.32 

IV.  SAND  OATOH  OB  PILE-PIER. 

Cotistruction. — Beguu  in  1875 ;  650  feet  finished  Two  liuudre<l  and 
twenty  feet  added  in  1876.    No  extension  since. 

Damages  and  repairs. — Slight  repairs  made  in  1877  and  1887.  Thor- 
oughly overhauled  and  put  in  order  in  1885. 

The  accumulation  of  sand  is  not  appreciably  greater  on  the  south 
jide  of  the  pier  than  on  the  north  side,  although  the  work  has  stood  for 
:welve  years  as  it  is  now. 

Nothing  was  done  to  this  part  of  the  work  during  the  past  year. 


^ 


2046   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

V.  BOAT-HOUSE. 

Kepairs  were  made  to  the  boat-house  duriog  the  year  to  the  amount 
of  $29.27  for  materials  aud  $2.25  for  labor.  In  the  cost  of  the  materials 
is  included  $13.75  for  a  stove. 

PROPOSED  OPERATIONS. 

With  the  funds  remaining  on  hand  it  will  not  be  possible  to  do  any 
work  beyond  a  little  patching  from  time  to  time.  Should  a  new  appro- 
priation become  available  in  the  coarse  of  the  next  fiscal  year  it  is 
proposed  to  expend  it  mainly  in  continuing  the  reconstruction  of  thesu 
perstructuro  of  the  breakwater,  abandoning,  however,  the  masonry  face 
and  substituting  therefor  the  Portland  cement  concrete. 

Minor  repairs  will  be  continued  from  time  to  time  as  they  may  arij?e. 

Judging  by  the  work  of  the  season  of  1887  it  will  be  safe  to  ret^iin 
the  estimate  given  in  last  year's  report  for  the  cost  of  reconstrnction, 
viz,  $160  per  running  foot,  so  as  to  cover  expenses  like  those  for  the 
ollice,  etc. 

The  work  remaining  to  be  done  is  the  same  now  as  it  was  then,  except 
that  instead  of  the  repairs  having  covered  last  season  a  length  of  750  feet 
they  only  cover  450,  of  which  200  are  not  wholly  finished.  This  leave-s 
1,400  feet  of  the  breakwater  on  which  the  superstructure  must  be  n* 
built  before  anything  else  is  done.  The  1,500  feet  south  of  the  north 
parapet  still  holds  together.  This  should  be  rebuilt  as  soon  as  the 
above  1,400  feet  is  finished.  We  have  thus,  in  all,  2,060  linear  feet  of 
reconstruction  to  do.  At  the  above  estimated  figure  this  will  cost 
$473,600. 

For  miuor  repairs  $20,000  should  be  allowed.  During  the  past  year 
$18,000  ill  round  numbers  were  expended  on  this  class  of  work. 

So  much  of  the  breakwater  is  in  a  nearly  ruined  condition  that  uo 
thought  of  its  extension  can  be  considered  until  all  the  uuvsound  parts 
are  put  in  good  order. 

It  lacks  1,245  feet  of  its  full  length.  At  the  rate  of  $110  per  foot  it 
will  cost  $130,950  to  complete  it. 

The  shore-arm  of  the  breakwater  is  to  be  3,300  feet  long.-  Its  con- 
struction at  $100  per  foot  will  cost  $330,000.  The  consideration  of  tliis 
work  may  be  omitted  for  the  time  being,  or  at  any  rate  until  the  exteu- 
siou  of  the  breakwater  shall  have  been  completed. 

There  will  thus  be  required  for  the  year  ending  June  30,  1800: 

For  reconstruction *.173.lX'0 

For  minor  ivpjiirs '20,000 

ForextonHion *...      V^,^ 

Total 63C),550 

OCCUPATION  OF  THE  NOllTH    PIER  BY   THE  DELAWARE,  LACKAWA5NA 

AND   WESTERN  RAILWAY  COMPANY. 

This  pier  is  the  only  one  of  the  Government  works  permanently  oc- 
cupied by  cor[)orations  or  private  parties. 

The  occupancy  of  tlii.^  pier  began  in  1878  and  1879.  In  his  annual  r«- 
lK)rt  for  187!)  Major  McFarland  mentions  that  the  Delaware,  Lackft- 
wanna  and  Western  Raihoad  Company  had  taken  possession  of  tbe 
north  ])ier,  which  had  been  for  more  than  fifty  years — since  1826— in 
possession  of  the  United  States. 

In  October,  1879,  the  railway  company  committed  its  first  overt  act 
of  disi)utii)g  with  the  United  States  the  possession  of  the  pier  by  uu- 
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takiug  to  remove  from  the  pier  the  boat-house  used  by  the  Govern- 

Qt  employes. 

dajor  McFarlaod  asked  for  mstructioDs  in  case  the  company  refused 

discontinue  their  encroachments.    The  matter  was  referred  to  the 

toruey  General,  who,  on  November  7, 1879,  wrote  to  the  Secretary  of 

\T  as  follows : 

'the  railway  company  or  canal  oDmpany  attempt  to  meddle  with  this  possession 
the  United  States)  Major  McFarland  should  oppose  sack  resistance,  and  so  mucli 
;e  as  is  necessary  to  retain  it. 

[e  does  not  need  (he  service  of  special  legal  counsel,  but  only  t>o  be  instructed  to 
\  every  iach  of  ground  to  which  the  possession  of  the  Gorerumeut  for  so  long  a 
iod  gives  it  a  title,  and  to  be  furnished  with  such  force  as  is  necessary  to  enable 
I  to  do  so. 

The  company  still  continuing  its  interference  the  Secretary  of  War, 
November,  20,  1879,  instructed  the  commanding  officer  at  Fort  Por- 
to send  a  guard  to  take  possession  of  and  protect  the  pier. 
Jn  November  26,  1879,  the  railroad  company,  through  its  counsel, 
.  Sherman  S.  Rogers,  made  application  to  the  Secretary  of  War  to 
itinue  its  work  on  the  pier  for  certain  reasons,  of  which  the  first  two 
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irst.  The  railroad  company  claims,  and  believes  it  will  at  the  proper  time  be  able 
atisfy  the  Government  authorities  that  it  is  the  owner  in  fee,  by  regular  proper 
3,  of  the  land  on  which  the  pier  rests. 

econd.  That  the  GK>vemment  never  obtained  any  title,  but  about  the  year  1826 
structed  its  pier,  paying  no  attention  to  the  question  of  title. 

^fter  much  correspondence  and  arrangement  of  details,  all  of  which 
jiven  in  the  Report  of  the  Chief  of  Engineers  for  1880,  Part  3,  pages 
15-2201,  the  company  was  allowed  to  continue  its  work  under  the 
lowing  stipulation : 

STIPULATION  OF  DECEMBER  9,  1879. 

1  consideration  of  the  action  of  the  authorities  of  the  United  States  Government,  by 
ch  the  Delaware,  Lackawanna  and  Western  Railroad  Company  is  permitted  topro- 
1  with  the  construction  of  720  feet  of  pier  on  the  site  of  the  north  pier  of  Buffalo  Har- 
,  it  is  stipulated  and  agreed  on  behalf  of  said  company  that  the  United  Statesshall  be 
1  to  be  in  possession  of  the  new  pier  to  the  same  extent  as  they  were  of  the  old  pier, 

that  such  permission  shall  not  in  any  manner  prejudice  any  legal  or  equitable  right 
he  United  States  of  America  ;  that  the  right-s  of  said  the  United  States  of  America 
he  new  pier  shall  be  precisely  the  same  as  its  rights  in  th«  old  pier  ;  and  that  no 
it  whatever  of  said  the  United  States  of  America  shall  be  prejudiced  by  anything 
e  or  left  undone  by  it  before  the  completion  of  such  new  pier  by  said  company.  And 
L  company  farther  agrees  to  furnish  on  said  pier  (or  on  its  premises  contiguous,  at 
El  convenient  place  as  the  Government  authorities  may  suggest)  suitable  conveni- 
es  for  boat  landing,  and  boat-house  for  the  use  of  the  Government  officers  and  men 
>  shall  be  engaged  in  the  construction  of  Buffalo  Breakwater  and  other  improve- 
its  of  Buffalo  Harbor, 
othing  herein  shall  be  constrned  as  a  waiver  of  or  shall  in  any  manner  impair 

right  of  said  company  in  the  old  pier  or  the  premises  covered  thereby. 
1  witness  whereof  the  Delaware,  Lackawanna  and  Western  Railroad  Company  has 
sed  this  stipulation  to  be  signed  by  its  president  and  its  corporate  seal  to  be  affixed 
reto,  at  its  office  in  the  city  of  New  York,  this  9th  day  of  December,  1879. 

Sam.  Sloan, 

Prisident. 
tt^st : 
^EAX..]  Fked.  F.  Chambers, 

Secretary. 

n  House  Ex.  Doc.  No.  259,  Forty-eighth  Congress,  second  session, 
3tain  Maguire  shows  very  clearly  that  the  Delaware,  Lackawanna  and 
istern  Railroad  Company  has  absolutely  no  title  to  the  ground  under 
pier.  The  following  is  a  summary  of  his  investigation  : 
L)  By  an  agreement  dated  pecember  16,  1786,  between  the  commis- 
lers  of  the  Commonwealth  of  Massachusetts  and  of  the  State  of  New 
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York,  Mas^acbusetts  obtained  the  title  to  the  soil  auder  the  water  at 
what  is  DOW  known  as  Buffalo  Harbor. 

(2)  In  1788  Massachusetts  sold  all  her  land  in  New  York  to  Phelps  and 
Gorham  for  $1,000,000.  They,  not  being  able  to  pay,  were  releas^,  aud 
on  March  8,  1791,  Massachusetts  sold  to  Robert  Morris  the  pre  emotion 
ri^ht  and  all  other  rights  which  the  Commonwealth  of  Massachuseiis 
had  ill  and  to  certain  lands  ^'  together  with  the  right  of  pre  emption 
wliich  the  Commonwealth  hath  to  all  islands  or  waters  in  Lake  Erie  by 
virtue  of  any  cession  from  the  State  of  New  York  to  said  CommoD 
wealth." 

(3)  On  December  24, 1792,  liobert  Morris  sold  to  Herman  Le  Eoy  aud 
John  L.  Lincklaen  land  described  as  follows: 

Bejjjinniug  at  a  point  on  the  sonthern  shore  of  Lake  Ontario,  1  mile  due  east  from 
the  northern  termination  of  the  strait  which  divides  Lake  Ontario  from  Laketne, 
bein^  a  corner  of  lands  resurved  by  the  State  of  New  York,  and  from  said  point  ex- 
tending along  the  shore  of  Lake  Ontario  eastwardly,  so  far  as  npon  actual  mcD<in- 
ration  shall  be  found  necessary  to  include  within  the  lines  and  bonnds  hereinafter 
mentioned  and  described  the  full  and  just  quantity  of  1,000,000  acres  of  land  exclu- 
sive of  lauds  covered  with  the  waters  of  ponds  or  lakes  within  the  same,  which  3b:iil 
be  more  than  4  miles  in  circumference,  as  tosuch  pond  or  lake,  and  from  the  termioi- 
tion  of  the  said  boundary  so  to  be  ascertained,  extending  by  a  meridian  line  dae  south 
to  the  boundary  of  the  State  of  Pennsylvania,  thence  oy  the  same  west  lo  a  coni*^ 
of  a  triangular  piece  of  land  granted  by  the  United  States  to  the  State  of  Pennsyl- 
vania; thence  by  the  perpendicular  line  of  said  triangle  due  north  totheshoipof 
Lake  Krie ;  thence  along  the  shore  of  Lake  Erie  to  the  place  where  the  lines  of  lami** 
reserved  by  the  State  ot  New  York  shall  be  fonnd  to  intersect  the  said  shore ;  thcow 
along  the  lines  and  bounds  of  the  said  reserved  lands,  northwardly  and  east wanliy, 
to  the  point  of  beginning. 

In  the  above  deed  the  tract  sold  extends  only  to  the  shore  of  Lake 
Erie ;  the  soil  under  the  waters  of  the  lake  was  not  sold. 

Tlie  HoUand  Land  Company  obtained  possession,  on  the  fourth  trans- 
fer, of  the  land  near  the  mouth  of  Buffalo  Creek  on  July  10, 1798,  and, 
a  little  hiter,  of  the  land  at  the  mouth  of  the  cre^k.  In  all  the  sncces- 
sive  transfers  the  deeds  read  "totheshore  of  Lake  Erie"  as  in  thedeed 
of  Morris  to  Le  Roy  and  Lincklaen,  and  make  no  mention  of  the  soil 
uuder  the  water. 

In  1819  the  State  of  Xew  York  irrant^d  $12,000  to  construct  a  pier 
at  the  mouth  of  Buffalo  Creek.  This  pier  was  built  in  1820-'21.  In 
1.S2G  the  tirst  appropriation  for  Buffalo  Harbor  was  made  by  the  Genenil 
Government,  which  then,  through  its  agents,  entered  on  and  took  pos 
session  of  the  pier.  The  appropriation  by  the  United  States  was  made 
May  26,  1826. 

On  December  10,  1827,  about  a  year  and  a  half  after  the  United  States 
liad  taken  posession,  the  Holland  Land  Company  conveyed  to  JohnO. 
Lord,  by  quit-claim  deed,'' all  the  land  covered  and  occupied  by  the 
United  States  pier  lately  erected  on  the  north  side  of  Buffalo  Creek 
Hud  barbor,  in  the  village  of  Buffalo,  etc." 

Alter  a  series  of  transfers,  all  based  on  this  quit-claim  deed  given  by 
a  party  which  has  neither  right  nor  title  to  the  land  conveyed,  the  Del- 
aware^ La(;kawanna  and  Western  Railroad  Company  obtained,  on  Feb 
niary  24,  1868,  the  land  under  the  pier,  and  on  the  strength  of  such  a 
title  claims  "that  it  is  the  owner  in  fee  by  regular,  proper  title  totlie 
land  on  which  the  pier  rests.'' 

On  October  23,  1884,  the  railroad  company  again  began  working  on 
the  north  \)'wi\    Captain  Maguire  called  on  the  agent  of  the  company  to 

cauHo  the  work  to  be  stopped  immediately,  and  inform  this  office  of  the  n.itnre anfl 
c\tri)t  of  the  work  wliirli  you  (the  ajL^ent  of  the  company)  desire  to  do.  Shoul'i  U 
he  approved  l>y  mo,  I  will  forward  it  to  tlie  Secretary  of  W«ar  for  his  approval.  Bn^ 
until  such  approval  he  received  by  you  I  must  insittt^  and  shaU  insist,  that  yoa  cew« 
operations  on  the  outer  end  of  the  pier. 


•••^•*t»  -  r»»«i' 


APPENDIX    h  L — REPORT    OF   CAPTAIN   MAHAN.  2049 

The  agent  replied  that  certain  necessary  work  of  repair  only  was 
contemplated.  His  letter  was  referred  to  the  Secretary  of  War,  who 
granted  the  authority'  required. 

Work  has  been  suspended  while  awaitiog  the  action  of  the  Secretary 
of  War,  the  company  thus  tacitly  admittiug  the  necessity  of  the  Sec- 
retary's sanction. 

Early  in  January,  1885,  the  company  again  began  work.  Against  its 
continuance  Captain  Maguire  protested  strongly,  but  the  company  dis- 
regarded his  protest  and  continued  the  work.  Captain  Maguire  tele- 
graphed the  state  of  affairs  to  the  Chief  of  Engineers  on  January  2\, 
On  the  same  day  the  Secretary  of  War  instructed  the  commanding  officer 
at  Fort  Porter  to  send  a  guard  to  protect  the  pier.  On  the  morning  of 
January  24  the  guard  was  placed  on  the  pier.  Mr.  John  George  Mil- 
bum,  one  of  the  attorneys  of  the  company,  gave  his  word  that  no  far- 
ther work  would  be  attempted  until  Captain  Maguire  received  notice 
from  the  Secretary  of  War  authorizing  it  to  go  on.  Under  this  prom- 
ise the  guard  was  withdrawn.  The  company's  attorney,  Mr.  Franklin 
D.  Locke,  disregarded  Mr.  Milburn's  promise  apd  notified  Captain  Ma- 
guire that  work  would  be  rebegun.  On  Captain  Maguire's  representa- 
tion of  the  case  the  Secretary  of  War  ordered  the  guard  to  be  renewed 
and  continued  until  further  instructions  from  the  War  Department. 

On  February  14, 1885,  the  matter  was  again  temporarily  settled  and 
a  supplement  was  made  to  the  stipulation  of  December  9,  1870. 

Supplement  made  this  lAth  day  of  February,  1885^  to  a  stipulation  between  the  United  States 
of  America  and  the  DeXawarey  Lackawanna  and  Western  Railroad  Company,  dated  the 
9ih  day  of  December ^  1679. 

The  Delaware,  LackawaDna  and  Western  Railroad  Company  (hereinafter  called 
''The  Company  '')  is  proposing;  to  build  tive  additional  coal  pockets  on  the  southcant- 
erly  portion  of  the  premises  known  as  the  north  pier  and  on  the  adjacent  premises, 
and  to  alter  the  trestles  thereon  so  far  as  is  necessary  for  that  purpose. 

The  United  States  opposes  the  construction  of  such  coal  pockets  an<l  the  alteration 
of  the  trestles.    This  controversy  is  now  settled  and  arranged  as  follows  : 

The  United  States  withdraws  its  opposition  to  the  construction  of  such  additional 
coal  pockets  and  such  alterations  of  the  trestles  upon  the  company  agreeing  to  com- 
ply with  the  following  conditions: 

(1)  The  company  will  submit  to  the  United  States  plans  of  the  proposed  additions 
and  alterations,  and  will  construct  them  in  accordance  with  such  plans  as  approved 
by  the  Department. 

(2)  For  the  accommodation  and  convenience  of  the  officers  and  men  engaged  in  the 
service  of  the  United  States,  it  will  build  upon  the  property  of  the  United  States,  on 
the  south  side  of  Buffalo  Creek,  at  such  a  location  as  may  be  designated  by  the  United 
States  engineer  in  charge,  a  boat-house  and  a  boat-lauding  similar  to  those  now  ex- 
isting, and  which  were  furnished  by  the  company  under  the  stipulation  of  December 
9j  1879.  The  new  boat-house  and  boat-landing  shall  not  ilill'or  materially  in  its  dimen- 
sions, nature,  and  cost  from  the  exiuting  boat-house  and  boat-landing  built  under  the 
stipulation  of  December  9,  1879,  as  aforesaid.  Upon  the  completion  of  the  new  boat- 
house  and  boat-landing  the  company  shall  have  the  right  to  remove  the  said  existing 
boat-house  and  boat-landing,  and  tlieir  further  use  shall  then  be  discontinued  and 
abandoned. 

The  intention  is  that  the  now  boat-house  and  boat-landing  is  to  be  accepted  by  the 
United  Statos  as  a  substitute  for  the  existing  boat-houKO  and  boat-landing  built  for 
tho  United  States  by  the  Delaware,  Lackawanna  and  Western  Railroad  Company. 

(.'i)  The  company  is  to  provide  and  maintain  on  the  Buffalo  Creek,  at  the  south- 
easterly end  of  the  premises  originally  known  as  the  north  pier,  a  lauding  stairway 
leading  from  the  surface  of  the  dock  to  the  water,  of  not  less  than  6  feet  in  width, 
»nd  to  ascend  from  the  water  at  an  easy  and  proper  angle  to  tho  surface  of  the  dock, 
and  to  be  built  substantially  in  accordance  with  the  plan  to  be  submitted  as  herein- 
before provided. 

(4)  The  company  is  to  permit  the  officers  and  men  in  tho  service  of  the  United 
States,  and  other  persons  having  business  with  them,  to  have  access  to  such  landing- 
•tairs  over  its  tracks  and  property  lying  in  the  rear  thereof,  and  it  is*to  keep  open  for 
that  purpose  a  passage-way  across  the  same  U  feet  in  width. 
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(5)  Tlie  company  is  to  keep  the  water-front  at  such  landing-st^ire  free  from  ob- 
structiou  by  ve88els  loading  or  unloading  at  its  docks,  so  far  as  may  be  practicabb 
and  couHisteut  witli  the  necessary  and  usaal  requirements  of  the  maritime  uses  of 
that  portion  of  the  Buffalo  Harbor  and  River,  and  it  is  to  promote  the  convenieDwaf 
the  oificers  and  men  in  the  service  of  the  United  Stat-es  in  the  use  of  such  landing 
stairs,  and  in  the  access  to  the  same  so  far  as  is  practicahle,  having  in  view  the  rea- 
sonable requirements  of  the  business  of  the  company  carried  on  upon  the  atiJActiii 
property  and  the  uses  to  which  it  is  put. 

(6)  The  company,  before  engaging  in  any  further  neW  construction  on  the  preini?e§ 
known  as  the  north  pier,  will  give  two  months'  notice  of  its  intention  to  do  w  to  tlio 
War  Dej)artment,  accompanying  its  notice  with  the  plan  of  the  proposed  new  work ; 
but  this  provision  is  not  to  be  construed  as  a  concession  by  either  t4io  United  8tat« 
or  the  company  of  any  rights  or  interests  in  the  premises  on  the  part  of  the  other. 

(7)  This  stipulation  and  the  agreements  and  conditions  it  contains  are  not  toalf'Tt 
in  any  manner  whatever  the  rights  or  interests  of  the  Uuited  Stat^3s  or  the  comp»nj 
in  the  premises  known  as  the  north  pier,  and  are  not  to  be  taken  as  a  conccssioD  bV 
either  party  that  the  other  party  has  any  such  rights  or"  interest,  or  as  a  waiver  of 
any  such  rights  or  interests. 

(8)  This  supplementary  stipulation  to  go  into  effect  when  signed  by  the  prej»ideflr 
of  the  Delaware,  Lackawanna  and  Western  Railroad  Company,  sealed  with  thecorp«>- 
rate  seal  of  said  company,  and  approved  by  the  Secretary  of  War. 

In  witness  whereof  the  said  Delaware,  Lackawanna  and  Western  Railroad  Com- 
pany hath  caused  these  presents  to  be  signed  by  its  president,  and  its  corjKirate ee-al 
to  be  hereunto  attached. 

Attested  by  its  secretary  this  the  14th  day  of  February,  A.  D.  1885,  by  aathority  of 
the  board  of  managers  of  said  company. 

The  Delaware,  Lackawaxna  and  Western  Railroad  Compa>'Y, 
[heal.]  By  Sam.  Sloan, 

FretidtnL 

Attest : 

Fred.  D.  Chambers, 

SecreUnif. 

Approved  by  the  Secretary  of  War,  and  by  his  direction  the  seal  of  the  War  De- 
partment is  hereunto  attached  this  19th  day  of  February,  A.  D.  1835. 
[seal.]  ^  Robert  T.  Lincoln, 

Secretary  of  tfar. 

I  desire  especially  to  invite  atteutioa  to  the  paragraphs  numbered  3 
and  G  in  this  supplement. 

In  No.  2  the  company  agrees  to  furnish  a  new  boat-house  and  boat- 
landing  on  the  south  side  of  Buffalo  Greek.  This  boat-house  and  land- 
ing has  never  been  built,  although  the  company  has  not  hesitat6<l  about 
doing  what  it  required  as  allowed  by  the  supplement. 

In  violation  of  paragraph  6  the  company  began  early  in  Febmary, 
1888,  the  work  of  constructing  new  coal  pockets  on  the  pier.  I  imme- 
diately wrote  to  Mr.  Mc Williams,  the  company's  agent,  the  following 
letter: 

United  States  Engineer  Office, 

Buffalo,  N.  r.,  February  7,  ld?8. 

M  Y  Dear  Sir  :  I  undorstaiid  that  you  have  tlie  intention  of  constructing  additioaal 
coal  pockol  a  on  tlio  north  pier  at  the  mouth  of  Buffalo  Creek.  WUl  you  pleaae  inforffl 
mo  by  what  or  by  wlione  authority  this  is  to  be  done! 

In  this  connection  I  desire  to  call  your  attention  to  the  supplement,  made Febmary 
14, 18Hr>,  to  a  stipulation  made  between  the  United  States  of  America  and  the  Dei** 
ware,  Lackawanna  and  Western  Railroad  Company,  dated  the  9th  day  of  Deceinl)€r, 
1879. 

Article  6  of  this  snpplonient  requires  notice  of  60  days  (two  months)  from  the  com- 
pany to  the  War  Department,  and  a  plan  showins:  the  new  work.  I  nave  no  kuowl- 
odire  of  any  conipliance  having  been  made  with  either  condition. 

You  will  please  let  me  know  so  soon  as  possible  what  the  intentions  of  th^  oompaDy 
are. 

Very  respectfully, 

F.  A.  Mahan, 

Captain,  Engintcrt, 
Mr.  J.  H.  Mc  Williams, 

Agent  D.y  L.  4'  W,  K\j,,  Cii^. 
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Work  coDtinaing,  on  Febraary  8  this  telegram  was  sent : 

Buffalo,  N.  Y.,  February  8,  ims. 

Delaware,  Lackawanna  and  Western  Railway  have  begun  building  additional  coal 
pockets  in  violation  agreements  of  December  9, 1879,  and  February  14, 1885.  Notified 
ftgent  here  that  agreement  was  violated,  and  asked  by  whose  authority.  Notice  served 
yesterday.  Agent  out  of  town.  Acting  agent  promises  to  suspend  work  until  his  re- 
in m.     Please  send  instructions. 

Mahan. 

CuiEF  OF  Engineers. 

On  Febraary  11  Mr.  Mc Williams  came  to  my  office  and  told  me  that 
he  had  entirely  forgotten  the  paragraph  in  the  supplement  of  Febraary 
14,  1885,  reqairing  60  days'  notice  before  beginning  new  work,  and  that 
the  work  woald  be  discontinned.  Instead  of  carrying  out  his  agree- 
ment work  was  continued,  and  the  following  letter  was  sent  to  him  : 

United  S'pates  Engineer  Office, 
Buffalo,  N,  F.,  February  13,  1888. 

8iR :  I  find  that  so  far  from  carrying  out  your  promise  of  last  Saturday  your  men 
are  still  at  work  on  the  new  pockets,  the  mortises  to  receive  the  uprights  of  the  now 
trestles  having  heen  cut  in  the  sills  already  laid. 
I  should  like  to  know  what  this  means. 
Very  respectfully, 
'  F.  A.  Mahan, 

Captain^  Engineers. 
Mr.  J.  H.  McWiLLiAMS, 
Agent  D.,  L.  ^  W.  -By.,  CMy. 

The  following  telegrams  were  also  sent,  the  first  in  the  morning,  the 
second  in  the  afternoon : 

Buffalo,  N.  Y.,  February  13,  1888. 

Delaware,  Lackawanna  and  Western  Railway  are  continuing  work  on  pier  in  spite 
of  promises  of  both  agent  and  attorney  that  nothing  more  should  be  done.  Sills  were 
laid  for  new  pockets  before  my  last  dispatch.  Mortises  have  since  been  cut  to  re- 
ceive uprights,  some  of  which,  40  feet  long,  are  all  ready  to  be  put  up.  Company 
seems  determined  to  put  new  pockets  up  whether  or  no. 

Mahan, 
Engineer. 
The  Chief  of  Engineers. 

Buffalo,  N.  Y.,  February  13,  1888. 

Delaware  and  Lackawanna  continues  framing  and  has  moved  timbers  into  conven- 
ient position  for  raising  new  work.  Promises'are  utterly  disregarded.  District  attor- 
ney says  it  may  be  a  week  or  ten  days  before  injunction  papers  can  be  had.  Com- 
pany seems  determined  to  do  work  by  hook  or  crook.  Would  suggest  propriety  of 
guard  to  prevent  invasion  of  Government  rights  until  legal  papers  can  be  obtained. 

Mahan, 
Engineer. 
The  Chief  of  Engineers. 

On  the  same  day  I  received  these  two  telegrams : 

Washington,  D.  C,  February  13,  1888. 

Telegram  of  8th  in  reference  to  trespass  upon  pier  at  Buffalo  by  Lackawanna  and 
Western  Railway  submitted  to  Secretary  or  War  on  9th  instant,  recommending  the 
Attorney-General  be  requested  to  instruct  by  telegram  proper  district  attorney  to 
take  immediate  action,  conferring  with  you. 

Post, 
Engineers. 
Capt.  Mahan, 
Engineers. 

Washington,  D.  C,  February  13,  1888. 

Attorney-General,  February  10,  informs  Secretary  of  War  that  instructions  have 
heen  sent  by  telegraph  to  United  States  attorney,  respecting  north  pier,  Buffalo  Har- 
bor. 

Post, 
Engineers. 
Captain  Mahan, 

Eng%neer0 
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K  vessels  comiDg  from  the  west  with  their  cargoes  of  graiu  aud  tim- 
ber— the  staple  imports — could  be  quickly  discharged  and  obtain  prompt 
dispatch,  the  value  of  the  port  would  be  greatly  enhanced.  Under  ex- 
isting circumstances  this  can  not  be.  The  vessels  latterly  built  are  so 
large  that  they  can  not  turn  around  in  the  creek.  They  are,  as  a  rule, 
more  than  275  feet  long,  some  even  350  feet.  The  facilities  for  discharg- 
ing and  taking  cargo  are  inadequate.  The  addition  of  the  Blackweil 
or  City  Ship  Canal  relieves  the  stress  to  a  certain  extent.  This  work 
was  begun  in  1848,  and  has  since  been  twice  extended.  The  lake-front 
of  the  city  is  as  yet  wholly  unavailable.    This  arises  from  two  causes : 

(1)  Of  the  entire  length  of  the  lake-front,  3|  miles,  only  1^  miles  is 
covered  by  the  breakwater. 

(2)  The  portion  of  the  lake-front  covered  by  the  breakwater  is  only 
partly  protected.  The  breakwater  is  6,355  feet  long.  A  length  of  1,000 
feet  in  one  place  and  of  1,468  feet  in  another  has  a  parapet  of  which 
the  top  is  12  feet  above  water.  Of  the  remainder  of  the  sti-ucture  the 
highest  part  is  only  7.G0  feet  high.  During  the  gale  of  October  14, 
ISisO,  the  lake  surface  reached  the  level  of  7.30  feet  above  mean  stage. 
Frame  buildings  standing  on  ground  level  with  the  top  of  the  sea-wall, 
14  feet  above  the  ordinary  level  of  the  lake,  were  upset  and  many  of 
them  completely  wrecked  by  the  force  of  the  waves.  Last  October  (1887) 
the  water  in  Buffalo  Creek  rose  twice  above  5^  feet,  each  time  during  a 
storm.  In  1844,  a  level  of  10  feet  above  mean  stage  was  noted.  It  is 
manifest  that  under  existing  conditions  the  lake-front  can  not  be  used 
for  commercial  purposes,  nor  will  it  be  safe  for  such  use  until  the  entire 
length  of  the  breakwater  is  at  least  12  feet  high. 

Uutil  this  increase  in  height  is  obtained  no  one  will  risk  allowing  a 
vessel  to  lie  at  a  pier  along  the  lake-front. 

During  the  past  twenty-one  years  the  appropriations  for  this  harbor 
have  averaged  $67,623.  For  the  past  eight  years  the  average  is 
$64,687.50  a  year. 

At  this  rate  it  will  be  long  before  the  breakwater  can  have  anything 
added  to  its  length.  All  the  timber- work  above  water  is  exposed  to 
rapid  deterioration,  and  much  of  it  will  have  to  be  replaced  before  any 
further  extension  can  be  made. 

The  grain  trade  of  BufEalo  shows  an  increase  of  nearly  10  per  cent, 
for  the  year  ending  December  31, 1887,  over  that  of  the  preceding  year. 
The  imports  of  lumber  and  timber  have  fallen  off.  The  exports  of  coal 
by  lake  have  increased  more  than  20  per  cent.  The  coal  sent  out  went 
to  sixty-two  different  ports.  It  varied  in  amount  from  740,560  tons 
sent  to  Chicago  to  28  tons  sent  to  Chippewa,  Canada. 

Accompanying  this  report  were  some  tables  showing  the  amount  of 
the  lake  trade  of  Buffalo  and  the  proportion  of  the  grain  delivered  in 
New  York  by  various  routes.  By  bearing  in  mind  the  fact  that  all  the 
grain  delivered  by  canal  starts  from  Buffalo,  some  idea  may  be  formed 
of  the  great  number  of  vessels  that  have  to  be  handled  in  the  narrow 
space  which  forms  the  present  harbor. 

Five  separate  sheets  accompany  this  report,  viz : 

Sheet  A  Showing  a  cross-section  of  the  sheeting  adopted  for  the  concrete  snper- 
straotnre. 

Sheet  B.  Showing  in  detail  varioos  assemblages  of  this  sheeting. 

Sheet  C.  Showiuff  the  position  of  the  repairs  made  to  the  breakwater  daring  the 
year  ending  Jane  30,  1888. 

Sheet  D.  velocities  attained  by  the  gales  of  October,  1887. 

Sheet  E.  Showing  the  cost  in  time  and  money  of  ail  classes  of  laoor  employed  at 
Boffalo  Harbor  from  Jnly  1,  1887,  to  June  30,  1888. 
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Statement  of  appropriations  and  allotments  made  for  improving  harbor  at  BmfaU,  S. 

from  May  26,  1826,  to  the  present  time. 


Date. 


Amoant. 


Aggregate. 


May  20. 1828... 
May  19,1828... 
Apiil2:J.  1830.. 
March  2, 1831.. 

July  3, 1832 

March  2, 1833.. 
June  28, 1834... 
Julv7. 1838... 
Juuell,  18U.., 
An^Mmt  30.  l8Sa 
March  3, 1853.. 
March2, 18:.5.. 
Judo  28, 1804  .. 

July2,18(M 

Jane23, 1800  .. 
March  2, 1807.. 


$15. 

34. 

15, 

12. 

10. 

31, 

20, 
*08, 

4c. 

14. 


tl5. 

37, 

131, 

100, 


000.00 
200.00 
488.00 
900.00 
300.00 
7«  0. 00 
000.00 
500.00 
000.00 
000.00 
349.05 
452. 32 
000.00 
500.00 
000.00 
000.00 


$15,000.00 

49, 200. 00 

04.094.00 

77.591.00 

87,804.00 

119.594.00 

139, 594. 00 

208. 094. 00 

248, 094.  00 

202, 094. 00 

202,443.05 

202,895.87 

277, 895. 37 

315,395.37 

440,396.37 

540,395.37 


Date. 


Amomit 


ApnI10,1860 

Jnlf  10, 1870 

March  3, 1871 

Jane  10. 1872 

March  3. 1873 

February  23, 1874 

Jane  23, 1874 .. 

March  3, 1876 

AaKU8t4.1877 

Jane  18. 1878 

March  3, 1879 

June  14, 1880 

March  3, 1881 

Aagast2,1882 

JnlvB.1884 

Angnst^lSW 


tdO,100.00 

80.000.00 

100, 000. 00 

:98.465.04 

75.000.00 

20.000.00 

75  000.00 

100.000.00 

85.000.00 

80,000.00 

100.000.00 

90.000.00 

90,000.00 

125, 000. 00 

100.  000. 00 

112,500.00 


1635.41 
715,41 

m.u 

913, « 

7SJ,« 

l,083,» 
I.181» 

i,2egL» 

1.34^,<«» 
1,448.9^ 
1,S«.« 

1,733.» 
1,853,» 

!,•««.  4a 


*  Two  appropriations. 

f  Allotment  from  general  bill. 

X  lDclade.«i  $23,485.04  which  had  reverted  to  the  Treasory  and  was  re-appropriAlcd. 

The  total  amouDt  appropriated  and  allotted  for  this  harbor  to  Jo 
30, 1888,  $1,966,480.41,  of  which  $1,958,424.84  has  been  spent,  exclosi 
of  outstanding  liabilities. 

The  amoant  expended  on  the  present  project  from  its  adoption  in  IS 
to  June  30,  1888,  is  $985,344.42,  which  inclndes  all  sums  spent  for  mai 
tenance  and  repairs  as  well  as  for  new  work. 

Money  statement 

July  1,  1887,  amount  available |86,960.: 

Amount  rcifnudod  by  contractors  on  accoant  of  overpayment  •...••..••••         ^-^ 

87, 286^  < 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $79,230.47 

July  1,  1888,  outstanding  liabilities l,4i^.89 

— — — ^—    80,796.3 

July  1,  1888,  balance  available 6,559.6 

Amount  appropriated  by  act  of  August  11, 1888 2^000.0 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 231, 559. B 

(Amount  (estimate)  required  for  completion  of  existing  project 892,500.01 
Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  Jane  30,1890  600, 000.  Oi 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1800  and  18G7, 


COMMERCIAL   STATISTICS. 

Bufi*alo  Harbor,  New  York,  is  situated  within  the  collection  district  of  BoflWoCrwk, 
Now  York. 
The  harbor  is  lighted  by — 

(1)  A  fixed  white  light,  known  as  the  Buffalo  Lieht.  It  stands  125  yardsfroao  tIK 
outer  end  of  the  south  pier  at  the  entrance  to  Buffalo  Creek.  It  is  of  the  third  ordtf^ 
It  is  65  feet  above  the  level  of  the  lake,  and  is  visible  at  a  distance  of  14|  miles-  I< 
is  in  latitude 4-20  52'  40''  north,  and  longitude  78°  53'  24"  west. 

(2)  A  fixed  red  light,  known  as  the  Buffalo  Breakwater  Li^t.  It  stands  on  aery 
at  the  north  end,  and  on  the  land  side  of  the  main  arm  of  the  Bnffalo  Breakwater.  1 
is  of  the  fourth  order,  .37  feet  above  the  level  of  the  lake,  and  visible  at  a  (listaDoe  o 
I2i  miles.    It  is  in  latitude  42^  52'  (39")  north,  and  longitude  78^  53'  56"  west 
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(3)  A  fixed  white  light  varied  with  a  white  flash  every  ninety  seconds,  known  as 
the  Horseshoe  Reef  Light.  It  stands  on  Horseshoe  Reef  at  the  entrance  to  Niagara 
River.  It  is  of  the  fourth  order,  43  feet  ahove  the  level  of  the  lake,  and  visible  at  a 
disUnceof  12f  miles.  It  is  in  latitude  42^  52'  53"  north,  and  longitude  78°  54'  56" 
west. 

Fort  Porter  is  within  the  city  limits  on  Niagara  River. 

Table  L^Qrain  reoeipU  by  lake  far  the  years  ending  December  31, 1883, 1684, 1885, 1886, 

and  1887. 


Articles. 


Wheat bushels 

Com do  . 

Barley do.. 

Bye. do  . 

Floor  (as  gram) do.. 

Total 

Flonr barrels 


1883. 


I 


24.105,420 
34,975,040 

3,226,900 
683,89') 

2, 830, 830 
10, 357, 860 


76, 079, 030 
2,071,670 


1884. 


82. 469,  710 
18. 538, 340 

3, 174, 730 
534, 130 

2, 247, 060 
13, 077, 550 


70, 041, 520 
2,615,510 


1885. 


27,130,400 

21,028,230 

767. 590 

577,250 

309.  370 

14. 516. 400 


04,329,230 
2, 903, 280 


1886. 


41,430,440 
29. 155. 370 
1, 014, 670 
•  787. 730 
126, 630 
22, 910. 950 


95, 425, 700 
4, 582, 190 


1887. 


48,  III,  180 

30, 199. 490 

4, 656, 280 

1.459,420 

304, 510 

20,  OOG,  800 


104, 730, 710 
4, 001, 360 


Table  ll.—Lumber  receipts  by  lake  for  the  years  ending  December  31,  1883,  1884, 1885, 

1886,  and  1887. 


Heading barrels.. 

Hoops Dombor.. 

Lumber feet. . 

Lath pieces.. 

Bailroad  ties number.. 

Sfcaves   do — 

Stave-bolts eords.. 

Shineles number.. 

ShoOKs .boodles. . 

Posts nnmber.. 

Logs feet.. 


9,600 

863,000 

233,433,000 

14,608,000 

276, 920 

2,362,100 

14,820 

37,302,000 


26,300 


850,000 

231, 653. 000 

13,099,000 

100.000 

1,119.560 

6.048 

37, 616, 000 

84.690 

60.000 

28,000,000 


65,000 

550,000 

S40, 637. 000 

18, 185. 000 

87.600 

2, 028, 130 

9,889 

62, 716, 000 

3,200 

300,000 

85, 000, 000 


75,000 

424.  000 

279, 403.  000 

12, 166. 500 

54,780 

1, 289. 500 

9,710 

58,582,000 


255, 000 
13, 650. 000 


47,  200 

264,  612,  000 

12, 460,  OOO 

03,0t*0 

1,960,350 

6,450 

36, 705,  000 


7,000 
81.500,000 


Table  111.— Receipts  of  other  articles  by  lake  for  the  years  ending  December  31, 1883. 1884. 

1885, 1886,  and  1887. 


Goal tons.. 

Copper paokages.. 

Copper tons.. 

Copper cakes  and  bars . . 

Flaxseed bushels.. 

Feed sacks.. 

Iron  ore tons.. 

Iron,  pig do — 

Lead piga.. 

Lard packages.. 

OU-cake do 

Pork barrels.. 

Seeds , > bags.. 


4,550 

8,732 

12,942 

20.240 

1,463,880 

201,460 

45.855 

9,480 

376,290 

72,330 

112, 370 

11,500 

98,810 


830 

6,114 

17,530 

5,700 

1, 047, 830 

160,760 

8,760 

7,850 

121, 500 

32,350 

113,050 

4,450 

70,586 


520 

1,385 

19,198 

1,140 

2. 858, 260 

205, 39a 

7,160 

12, 716 

7C,630 

53,780 

124, 430 

7,160 

40, 740 


500 

835 

24,968 

831,61] 

35,663 

6,000 

3. 056, 010 

2,  342,  060 

386,  570 

404. 790 

28,  430 

30,  760 

15,  510 

19,  780 

100. 740 

105,  590 

193,  810 

103.750 

230, 230 

106,  520 

31. 550 

20,960 

71.690 

22,  700 

Table  IV.— Principal  exports  by  lake  for  the  years  ending  December  31,  188:J,  1884.  1885, 

1886,  and  1887. 


Coal tons. 

Cement  and  plaster .  .barrels. 

Salt do... 

Salt tons. 

SaOroadiron do... 


1, 263, 940 

212,960 

92,120 

11,436 

67,660 


1, 365. 410 

203,600 

63,320 

7,483 

25,963 


1, 506, 000 

268,690 

108,490 

6,057 

6,493 


1, 562, 050 

378.940 

126, 040 

2,635 

45. 891 


1,904.060 

413,890 

109, 120 

8,945 

40,528 
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Table  V. — Amounts  of  grain  delivered  in  New  York  City  hy  various  rouits  during  tk$iftar 

ending  December  31, 1687. 


Routes. 


('anal 

New  York  Coutral  and  Hudson  River  Railroad 
Is'ew  York,  Lake  Erie  and  Westorn  Railroad. . 
Now  York,  Wo8t  Shore  and  Buffalo  Railroad.. 

Pennsylvania  Railroad 

Delaware.  Lackawanna  and  Weatem  Railroad 

River  and  coaHtwise 

All  other  routes 

Total .*... 


Bnsbela  of 

Per  oeoL 

frrain  by 

bveac^ 

each  route. 

roata. 

46,011,000 

36.09 

a4,&79.930 

IS.^ 

20,  599,  767 

itie 

I'i.  043,  503 

9.44 

9,  850,  927 

7.7S 

5,  315.  937 

4  IT 

1, 414,  708 

1-1* 

7,285,022 

5.71 

127,  500, 794 

i9dm 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1887. 


Arrivals  from — 

Departures  to- 

Vessels. 

Home  ports. 

Foreign  ports. 

Home  i>orts. 

Foreign  ports. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Number. 

Toonafe. 

SteaioerH,  freight  . . 
Barj^t  8 

1,571 

1,757,283 

274 
467 
113 

21,397 
62,595 
17,786 

1,554 

1,741,897 

60 

468 
115 

16,345 
61  5^1 

Sailing  vessels} 

1,428 

623, 0G8 

1,468 

650,778 

18,4!?: 

Total 

2,999 

2, 380, 351 

854 

101,778 

8,122 

2,392,175 

652 

96.4^ 

L  L  4. 

IMPROVEMENT  OF  NIAGARA  RIVER,  NEW  YORK. 

No  work  was  done  during  the  year.  Available  funds  will  be  held  lor 
such  further  improvement  of  the  channel  as  may  be  practicable. 

An  allotment  of  $900  was  made  from  the  river  and  harbor  act  of 
August  5,  1886,  for  a  survey  of  this  river  from  Lake  Erie  to  Tonawanda 
Harbor.  This  survey  was  made,  and  the  resulting  project  for  improve- 
ment and  estimate  of  cost  were  submitted  on  December  29, 1887. 

Money  statement 

July  1,  1887,  amonnt  available $1587.02 

July  1,  18.^!^,  available 587.5S 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  the  year  ending  Deeember  31,  1887. 


Arrivals  from— 

Departures  to- 

Vessels, 

Homo  ports. 

Foreign  ports. 

Home  ports. 

Foreign  ports. 

Number. 

• 

Tonnage. 

Number 

Tonnage. 

Number. 

Number. 

TouDSfe. 

St<^am  barojes 

Towed  barges 

367 
6C5 

115. 8CC 
243, 014 

56 
41 

15, 533 
14,830 

319 
704 

101,721 
257, 319 

88 
52 

10,183 
15.  »2 

Total 

1,032 

358,  880 

97 

30,363 

1,023 

350,  040 

90 

26,115 

'^ 


Araoiiiit  of  revenue  collected  during  year  ending  December  31, 1887 $49,441.7* 

V.jjiie  of  iinnortw  samo  ye^T , 409,893.M 
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LL5. 

IBiPROVEMENT  OF  WILSON  HARBOR,  NE;W  YORK. 

Oyject — ^To  obtain  a  12-foot  channel  from  Twelve-mile  Greek  to  Lake 
Ontario. 

Project, — ^The  first  project  for  this  harbor  was  sabmittedin  1846.  N^o 
action  was  taken  on  it. 

The  second  project,  submitted  in  1873,  was  to  extend  piers  to  the  12- 
foot  curve  in  Lake  Ontario ;  to  dredge  a  channel  12  feet  deep  between 
the  piers  and  100  feet  wide  from  the  shore  end  of  the  piers  to  the  deep 
water  of  the  creek. 

Present  works. — ^The  present  works  are  the  east  and  west  piers.  They 
are  the  prolongations  of  piers  built  by  a  private  company  in  1846.  The 
table  below  shows  the  work  done  at  this  harbor  from  time  to  time.  The 
column  <'  year"  indicates  the  fiscal  year  ending  June  30 : 


Year. 


1846. 


1852. 
1808. 


1873. 


1875. 

187«. 
1877. 

1878. 


1879.. 
1881.. 
1882. 

1883. 


1886. 


1887. 
1888. 


Weet  pier. 

East  pier. 

ChanaeL 

1 
1 

Completed 
length. 

Extended. 

Completed 
length. 

• 

1 

1 

Feet. 
400 

Feet. 
400 

Feet. 
400 

Feet. 
400 

FeeL 

7 

Feet 
25 

60 

369 
429 

30 

383 
413 

12 

100 

8 

4 

11 

7i 

•••••• 

302 
90 

30 

731 
821 

851 

213 

620 

120 

746 

8 

831 

820 

7* 

Bemarks. 


One  foot  of  water  on  bar.  Piers  bnllt  and  channel  25 
feet  wide.  7  feet  deep,  dredged  by  private  companv. 

Sarvey  made  and  project  eabmitted,  but  no  action  taken. 

Harbor  mentionea  in  connection  with  ship-canal.  Esti- 
mate then  to  lengthen  then  existing  pnvate  piers  and 
to  do  some  dredging,  $50,000, 

Sarvey  made.  Project  approved  to  extend  piers  to  12- 
foot  carve  in  lake,  to  dredge  channel  14  feet  deep  and 
12  feet  wide  between  piei-s  and  100  feet  wide  to  deep 
water  in  Twelve-mile  Creek. 

Work  began  on  project  of  1873.  These  are  the  old  private 
piers. 

Channel  dredged  800  feet  long. 

West  pier  breached  near  inner  end  daring  fall  of  1876. 
Channel  entirely  closed  by  gravel  and  sand  washed  in. 

Breach  closed  by  sinking  new  cribs  on  old  work.  Bar 
across  month  of  creek  removed  by  dredging. 

Superstractore  of  east  pier  wholly  rebuilt. 

7,296  cable  yards  of  material  dredged.  Mattress  protec- 
tion pat  down  to  protect  shore  end  of  west  pier. 

Channel  closed  by  two  bars.  Passage  70  feet  wide  and 
7^  feet  deep  along  west  pier ;  8,473  cubic  yards  mate- 
rial dredged. 

30  feet  of  east  pier  within  shore-line  much  decayed. 
Shore-line  eroded  and  breach  is  threatened. 

Threatened  breach  at  east  pier  becoming  dangerous. 
Channel  narrow,  with  only  8  feet  of  water.  Still  less 
depth  in  harbor. 

Contracts  made  for  materials  to  rebaild  piers. 

Minor  repairs  to  piers ;  80  feet  of  east  pier  rebuilt. 


OPEBATIONS. 

The  operations  for  the  past  year  have  consisted  of  the  reconstruction 
of  80  feet  in  length  of  the  middle  of  the  east  pier  and  in  minor  repairs 
of  both  piers. 

On  account  of  the  failure  of  the  timber  contractor  to  furnish  material 
authority  was  asked  for  and  granted  to  purchase  it  in  open  market.  No 
additional  expense  was  incurred  by  this.  Part  of  the  work  was  done  in 
September  and  part  in  November,  1887.    All  work  was  by  day's  labor. 


% 
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COST  OF  THE  WORK. 

The  cost  of  the  work  was  as  follows : 

Materials :  f 

Timber $673.41 

Iron « 77.% 

Stone - 306.^ 

Total 1,057.71 

Labor : 

Removing  timber  in  old  work..' $30.13 

Removiog  stone  in  old  work 12.46 

Unloading,  transporting,  and  handling  timber  until  it  reaches 

the  work 1.75 

Framing  and  placing  timber  in  position 327.00 

Placing  iron  m  work,  this  to  include  labor  boring  holes  for 

spikes  and  bolts  and  driving  them 11.75 

Handling  stone 52.75 

Miscellaneous  jobbing 7.06 

44ii8 

Total l,rA)0.63 

By  direction  of  the  Chief  of  Engineers  a  project  for  protecting  the 
shore  near  the  east  pier^  in  order  to  prevent  the  making  of  a  breach 
behind  the  end  of  the  pier,  was  submitted  January  11,  1888,  and  ap- 
proved January  17,  1888. 

Proposals  were  invited  by  advertisement  of  April  25, 1888.  Con- 
tracts were  ma^le  with  A.  N.  Dwight,  of  Wilson,  N.  Y.,  for  the  timberat 
$24.70  per  thousand  feet,  board  measure,  and  for  the  stone  at  $1.04  per 
cubic  yard ;  and  D.  Mc  Naughton,  of  Buffalo,  K  Y.,  for  drift-bolts  at  $2.85 
per  pound,  for  screw-bolts  at  65  cents  each,  and  for  spikes  at  $4.65  per 
keg. 

PROPOSED  OPERATIONS. 

The  delivery  of  the  above-mentioned  materials  is  to  begin  July  1, 
1888. 

It  is  proposed  to  devote  the  funds  on  hand  to  the  protection  men- 
tioned. 

Should  another  appropriation  become  available  during  the  year  it  is 
proposed  to  expend  it  in  the  reconstruction  of  a  part  of  the  west  pier. 

REMARKS. 

The  harbor  of  Wilson  is  of  almost  no  commercial  value.  During  the 
past  two  years  three  sailing  vessels  have  entered  the  port  and  four  have 
cleared.  It  is  situated  at  the  mouth  of  Twelve-mile  Greek,  12  miles  east 
of  the  Niagara  River. 

Name  of  harbor,  Wilson,  N.  Y.  Collection  distriot,  Niagara,  N.  Y.  Nearest  work 
of  defense,  Fort  Niagara,  N.  Y,    Nearest  Ught-hoase,  Oloott,  N.  Y. 

Money  statement. 

July  1,1837,  amount  available $8,283.83 

July  1, 1888,  amount  expended  during  fiscal  year,  exclosive  of 

liabilities  outstanding  July  1,  1887 $702. 19 

July  IjlH-^S,  outstandiug  liabilities 481. 10 

July  1, 188«,  amount  covered  by  existing  contracts 3,900.00 

5,063.29 

July  1, 1888,  balance  available 3,200.54 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

Amount  available  for  fiscal  year  ending  Jnne  30, 1889 8,200.34 
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Amount  (estimated)  required  for  completion  of  existing  project |45, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harl>or  acts  of  1866  and  1867. 


Abttraet  of  proposals  for  furnishing  iimherj  iron,  and  stone  at  Wilson  Harbor^  New  York, 
opened  at  12  m,,  eastern  standard  timey  May  9,  1888,  at  United  States  Engineer  Office, 
Buffalo,  N.  T.,  under  advertisement  of  Captain  F,  A,  Mahan,  Corps  of  Engineers j 
U.  8.  A., dated  April 25,  1888. 


No. 

Name  and  address  of  bidder. 

White  pine 

timber  (134,768 

feet,  B.  If.). 

Drift  bolts 

(l.MO). 

13,185 

pounds. 

Screw 

bolts 

(108). 

Spikes  (7 
Kegs). 

Stone,  600 
cubic  yards. 

1 
1 

Total 

! 

« 
Ott. 

•  •  •  • 

Total 

p 
Ott. 

-  •  •  • 

Total. 

\           Per  keg. 

1 

i 

$1.10 
2.50 
1.04 

Total. 

1 
2 

Miles  S.  Vosburgb,  Wilson,  K.  Y. 
John  GesL  jr.,  Ba£nlo,  N.  Y 

$504.00 

1,350.00 

661.60 

•3 

Albert  N.  Dwlgbt,  Wilson,  N.  Y. 
Daniel  McNaughton,  Baflklo,  N. 

#24.70 

13,328.77 

H 

2.85 

$376.77 

55 

$59.40 

$4.65 

$32.55 

5 

Joseph  Jackson,  Tonawanda,  N. 
Y 

28.00 

3.503.97 

I 

*  The  lowest  bidder  for  timber  and  stone  subject  to  approval  of  the  Chief  of  Engineers. 
IThe  only  bid  for  iron. 

COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1887.  Arrivals 
from  home  ports,  none ;  from  foreign  ports,  2  sailing  vessels ;  tonnage,  94  tons.  De- 
partures to  home  ports,  none ;  to  foreign  ports,  2  sailing  vessels;  tonuage,  94  tons. 
Greatest  draught  of  vessels,  6  feet. 

Amount  of  revenue  collected  during  year  ending  December  31, 1887,  |75.62.  Value 
of  imports  same  year,  $609 ;  value  of  exports  same  year,  none. 
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IMPROVEMENT  OF  OLCOTT  HARBOR,  NEW  YORK. 

Object. — ^To  obtain  a  12-foot  channel  from  Eighteen-mile  Creek  to  Lake 
Ontario.  • 

Project. — The  first  project  for  this  work  was  sabmitted  in  1846.  Noth- 
ing was  done  on  it. 

The  present  project,  adopted  in  1867,  is  to  provide  a  channel  12  feet 
deep  and  160  feet  wide  between  two  parallel  piers. 

Present  works. — The  table  below  shows  the  work  done  from  time  to 
time  at  this  harbor.  The  column  ^^  Year"  means  the  fiscal  year  ending 
June  30. 
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West  pier. 

East  pier. 

Channel. 

• 

Extended. 

Completed 
length. 

• 
Pi 

Q 

• 

a 

Remarks. 

184C.. 

Feet. 

Feet 

Feet. 

Feet. 

Feet 

Fe««. 

Fimt  survey  made.  Project  submitted  bat  no  aetba 
taken. 

Second  surrey  made.  Bar  across  Eighteen  mile  Creek  »a 
obstiuctiuntoenteriDK.  Projectt*ubiui*ttdf"rpier.sto 
extend  from  12-foot  cnrve  iu  creek  t4>  12foot  curre  ia 
lake ;  channel  to  bo  150  feet  wiilo  hetwc^D  tbo  i>'ii-n  and 
200  feetwidofrom  the  sboix^end  of  the  piers  tot  be  bnuge. 

First  appropriation.    Nothinjj  done. 

Old  pier  rebuilt,  which  pier  id  not  stated  iu  report.  1,240 
cubic  yards  of  sand  dredged. 

Extension  of  west  pier  not  stated  ;  70  feet  of  erilw  with- 

1H6C - 

2i 

•     •  •  •  ■ 

1^67  . 

1868.. 

100 

1869.. 

275 
516 

690 

791 

881 

60 

150 

149 
120 

1870.. 

100 

180 

90 
90 

430 

588 

731 
851 

out  supei-stnicture.    No  superfiti  uetnre  on  east  pier. 
Droilciuj:  dono.  but  amountn  not  tiveu. 
East  pier-lacks  72  feet  of  supcrstraet'Ore  at  nonh  end. 

1871.. 

PiersareiO  feet  wide,  except  303^  feet  iu  length  of  shore 
end  of  west  pier,  which  is  only  15,  and  sUuids  4  to  4| 
feet  above  water.    Cribs  are  SO'feet  lopjr,  divided  idu* 

*  6 compartments,  fastened  togetlier  with  diilt  and  sciew 
bolts. 

West  pier  lacks  100  feet  of  saperstructure.    East  pier 

1872.. 

lacks  69  feet  of  superstrnctnrew 

]87:{.. 

1874.. 

60 

Channel  is  very  irregular;   60  feet  wide  between  the 

1875.. 

piers,  10  feet  deep,  except  for  length  of  31*0  feet  near 

shore  and,  where  only  7  to  9  could  l>o  had  on  acconut 

of  rock.    From  piers  to  bridge  chatmei  1^650  fw^t  \oo,i, 

20  to  30  feet  wide,  12  feet  deep.    Piers  reach  10-foot 

curve  in  lake. 
4, 630  cubic  yards  (scow  raeasni-ement)  of  rock  removed 

from  cliaunel.    Cost  $1.98  per  yard. 
5,000  cubic  yanls  of  rock  removed:  cost $1.10.    23  609 

yards  of  sand,  mud,  clay,  etc.,  dredged,  at  14  cents  per 

yanl. 
Nothing  done  since  1876.    Channel  has  shoaled  44  feet 
This  length  rebuilt  from  south  emi.    Shore-arm  iK)  fett 

long,  10  feet  wide,  built  to  protect  beach.     Channel  oot 

deepened. 
Contracts  for  mat-erials  to  repair  piers. 

187C.. 

12 

7J 

115 

1881.. 

1882.. 

305 

1887.. 

1888.. 

36d 

881 

371 

851 

^ 

190 

Piers  rebuilt  for  these  lengths  from  north  end. 

OPERATIONS. 

The  operations  of  the  past  year  were  confined  to  the  reconstniction 
of  the  northern  ends  of  the  piers.  The  west  pier  was  rebuilt  from  the 
water-surface,  or  as  much  below  as  necessary  to  remove  defective  tim- 
ber, for  a  length  of  368  feet  from  the  north  end.  The  east  pier  was  re- 
built in  the  same  way  for  a  length  of  371  feet  from  the  north  end. 

On  account  of  the  failure  of  the  contractor  to  supply  the  timber  requiretl 
for  tlie  work,  authority  was  asked  and  granted  to  purchase  in  o[)eu  mar- 
ket. Tlie  extra  cost  of  this  purchase  was  $87.92.  It  wa6  paid  by  the 
contractor.  The  work  was  completed  on  January  7, 1888.  All  work 
was  done  by  day's  labor. 

COST  OF  THE  WORK. 

The  cost  of  the  work  was  as  follows : 

MaterialH: 

Timber |4,1XJ.20 

Iron 3G5.4C 

Stoue 340.52 

Total  for  materials 4, 839. IB 

rools 42.61 

r ^ '" 
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Labor : 

BemoviDg  timber  in  old  work |222. 13 

Bemoving  stone  in  old  work 200.89 

Labor,  unloading,  transporting,  and  handling  timber  nntil 

it  reaches  the  work 95.30 

Framing  and  placing  timber  in  position 1,055.82 

Labor  placing  iron  in  work,  this  to  include  labor,  boring  holes 

for  bolt^i^nd  spikes  and  driving  them 92.36 

Labor  handling  stone 92.82 

Labor  inspecting  materials 11.40 

Miscellaneous  jobbing 16.30 

Total  labor $1,787.02 

Total  labor  and  materials 6,670.75 

PROPOSED  OPERATIONS. 

Tbe  fands  now  on  hand  will  not  be  safficient  to  carry  on  any  work 
daring  the  coming  season. 

Should  a  new  appropriation  be  made  for  the  work  it  is  proposed  to 
expend  it  on  such  minor  repairs  as  may  be  required  and  in  deepening 
the  channel  between  and  inside  of  the  piers. 

REMARKS. 

This  harbor  is  at  the  mouth  of  Eighteen-mile  Greek.  It  is  of  very 
small  importance  for  commercial  purposes  and  nearly  valueless  as  a 
harbor  of  refuge.  It  is  only  18  miles  east  of  the  Niagara  Eiver.  The 
fact  that,  while  there  is  a  channel  in  the  harbor  7^  feet  deep,  the  great- 
est draught  of  vessels  entering  during  the  past  season  was  only  4  feet, 
shows  of  itself  the  important  character  of  the  place. 

To  make  the  harbor  available  as  a  refuge  would  require  the  removal 
of  many  thousands  of  yards  of  materials  that  now  obstruct  the  creek  a 
little  way  inside  of  the  piers. 

Name  of  harbor,  Olcott,  N.  Y.  Collection  district,  Niagara,  N.  Y.  Nearest  work  of 
defense,  Fort  Niagara,  N.  Y.    Nearest  light-house,  Olcott,  N.  Y. 

Tbe  Olcott  Light  is  on  the  enter  end  of  the  west  pier  at  the  entrance  to  Olcott  Har- 
bor, month  of  Eighteen-mile  Creek.  It  is  a  fixed  white  light  of  the  sixth  order,  32 
feet  above  the  level  of  the  lake  and  visible  from  a  distance  of  11|  miles.  Its  position 
is  latitude  43^  20^  27"  N.,  and  lougitude  78^  43'  18"  W. 

Money  statement. 

July  1,  1887,  amount  available $5,086.30 

Refundoil  by  contractor  on  account  of  extra  cost  of  timber  purchased  in 

open  market .303.28 

5,  '.m.  58 
July  1,  1888,  amouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 2,597,24 

July  1,  1888,  balance  available 2.792.34 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 '. 7,792. 31 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000.  00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30,1890    25, 000.  00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1887:  Arrivals 
from  home  ports,  sailing  vessel,  17  tons ;  from  foreign  ports,  17  sailing  vessels,  205 
tons.  Departures  to  home  ports,  none ;  to  foreign  ports,  18  saili.ig  vessels,  212  tons. 
Greatest  draught  of  vessels,  4  feet. 

Amount  of  revenue  collected  during  year  ending  December  31, 1887,  $2.63.  Value  of 
of  imports  same  year^  $114.50;  value  of  exports  same  year,  $1,919. 
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L  L  7. 

IMPROVEMENT  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

Object. — To  furnish  a  protected  channel  200  feet  wide  and  12  feet  deep 
from  deep  water  in  Lake  Ontario  to  deep  water  in  Oak  Orchard  Creek. 

Project — ^The  original  project  for  this  improvement,  adopted  in  1836, 
consisted  in  contracting  the  mouth  of  the  creek  to  200  feet  by  two 
breakwaters  running  from  the  shore,  one  on  each  side,  and  a  chauuel 
between  two  parallel  piers  from  the  12-foot  curve  in  the  creek  to  the 
same  curve  in  the  lake. 

This  project,  except  as  to  the  breakwaters,  is  still  in  force. 

Present  works. — The  table  below  shows  the  work  done  from  time  to 
time  at  this  harbor.  Beginning  with  1868  the  column  "  year"  means 
the  fiscal  year  ending  with  June  30  of  the  date  given : 


N 


West  pier. 

BMt 

pier. 

ChanneL 

• 

• 

a 
« 

H 

• 

3 

0 
H 

H 
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Bfemarka. 

1836 

Fett 

Feet 

Feet 

Feet 

Feet 

Feet 

Original  surrey  of  Oak  Orchard  Creek.  Cliaonrf  128 
feet  wide  for  2  miles  iolaad,  12  to  20  feet  deep.  Montk 
closed  by  bar  on  which  was  2  to  4  feet  of  water ;  650 
linear  feet  of  west  breakwater  built. 

East  breakwater  begun. 

Current  failed  to  opea  channel.  Kffect  not  expected 
nntil  piers  were  l.iwfeet  long. 

Harbor  available  for  vessels  drawing  7  feet 

1837 

1838 
1842 



300 

300 

7 

1841 

210 

510 

425 

725 

18(5 

5 

Gales  filled  channel  1  foot,  leaving  4  feet  depth. 

West  pier  rebuilt  and  extended. 

11.000  cubic  yards  dredged  from  channel.  IubabiUn>» 
raised  $1,000  to  help  carry  on  the  work.  Piers  nMione 
rebuilding.    Extension  to  15-foot  curve  recommendd. 

Contracts  made  for  work. 

1853 

290 

800 

1857 

8 

1H68 

18GU 

300 
314 

150 
150 

300 
614 

764 
815 

Old  piers  in  ruins  before  now.    Some  work  had  evicleoi  ly 

beien  done  on  west  pier ;  when  or  what  does  not  app<^^- 

Piers  are  20  feet  wide.    Cribs  are  30  feetloni: :  c )DtuiD  C 

1870 

150 

180 
120 

836 

1,016 
1.134 

1871 

compartmenta ;  have  grillage  bottoms.   Drcd<;iD^  ^'^'^ 

cubic  yards  from  channel,  at  29  cents. 
150  feet  of  superstructure  renewed  near  middle  of  eacb 

pier. 
7,656  cubic  yards  dredged. 
8,319  cubic  yards  dredged ;  90  feet  of  superstrudare  rr 

1872 

1873 

1874 

placed ;  where  or  how  lost  not  stated. 

3,503  cubic  yards  of  rock  and  1,958  cubic  yards  of  mai 
sand,  etc.,  t^ikcn  from  channel. 

Leveled  up  after  settlement  of  1  to  3  feet  dae  to  j^Im- 
Rock  excavation,  6,970.47  cable  yard*,  at  $t  36.  mt^* 
ure<l  in  scows.    Kock  excavation  4.990.95  cubic  yanl*, 
at  $1.10,  measured  in  scows.    Stiflf  clay  and  cemented 
gravel,  1.995.37  cubic  yanls,  at  70  cents,  roeasiire»l  ia 
scows.    Stiff  clay  and  cemented  gravel.  4,48J.13  calic 
yards,  at  60  cent«,  measured  iu  scows.     Mnd,  saaJ 
and  gravel,  1,387.81  cubic  yards,  at  20  cents.  meA*aml 
in  scows.   Mad,  sand,  and  gravel,  2,149.12  cubic  yard^, 
at  994  cents,  measored  in  scows. 

290  cubic  yards  sandstone  removed. 

Breach  made  at  shore  end  of  east  pier ;  800  to  1,000  rabie 
yards  of  sand  and  gravel  washed  into  channel. 

*  Deck  plank  removed,  pier  leveled  up,  and  deck  re 
placed,    t  To  close  breach. 

Small  breach  mado  by  vessel  in  head  of  west  piff  ^ 

1875 

180 

***** 

1876 

...... 

12 

1877 

1878 

•210 

t90 

1879 

18«2 

180 
1,072 

paired.                                                                           . 
Extension  made  at  shore  and  perpendicular  to  line  n 

1085 

pier ;  69  feet  of  west  pier  rebuilt^ 
Length  rebuilt,  distance  measured  ttom  north  enil. 

J8HG 

Breach  made  at  shore  end  of  east  pier  by  gale  of  Aprfl<^ 

1HH7 

Contracts  made  for  material. 

1888 

1,142 

911 

911 

12 

Superstructure  of  east  pier  rebuilt. 
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3  piers  are  now  in.thoroughly  good  condition. 

CHANNEL. 

3  channel  has  a  depth  of  12  feet  for  almost  its  full  width.  It  is 
flit  and  easy  of  access.  Before  the  improvement  was  begun  the 
i  was  only  2  to  4  feet. 

OPERATIONS. 

B  operations  of  the  past  year  were  confined  wholly  to  the  reeon- 
tion  of  the  east  pier,  which  was  torn  down  throughout  the  entire 
h  to  the  water  surface  and  as  much  below  as  was  necessary  to 
ve  all  defective  timber. 

d  contractor  for  furnishing  the  timber  fell  so  far  behind  in  his  work 
authority  was  asked  and  granted  to  purchase  this  material  in  open 
et.  The  timber  thus  bought  came  and  the  work  was  completed 
in  November,  1887.  All  work  was  done  by  day's  labor. 
B  contractor  made  good  the  increased  cost,  $215.36,  of  the  timber 
ht  in  open  market. 

COST  OF  WORK. 

d  cost  of  the  work  was  a^  follows : 

ials: 

imber $6,024.59 

on 665.18 

one 719.64 

Total  for  materialB $7,309.41 

lee 29.84 

70.68 

smovlDg  timbor  in  old  work 232.92 

aiDOTinff  stone  in  old  work 206.93 

ibor  nnloadiug,  transporting,  and  handling  timber  nntil  it 

reaches  the  work 334.35 

raming  and  placing  timber  in  position 1,600.35 

ibor  nnloadiDg,  transporting,  and  handling  iron  until  it 

reaches  the  work 3.38 

ibor  placing  iron  in  work,  this  to  include  labor  boring 

holes  for  bolts  and  spikes  and  driving  them 1 15. 89 

»bor,  handling  stone 164.12 

ibor,  inspecting  materials 34.33 

iscelianeouB  jobbing 42.57 

Total  labor 2, 736.  at 


Total  materials  and  labor 10,146.77 

BEMABKS. 

B  position  of  this  harbor,  about  midway  between  Charlotte  and 
Qonth  of  the  Niagara  Kiv^r,  although  nearer  the  former  than  the 
•,  the  depth  of  the  safe  anchorage  afforded  by  Oak  Orchard  Greek, 
mbine  to  cause  this  spot  to  be  considered  as  favorable  for  a  har- 
f  refuge  for  vessels  on  Lake  Ontario.  Under  existing  circumstances 
arbor  can  not  be  used  as  a  refuge  for  the  largest  vessels  which  run 
e  lake.  To  do  this  would  require  the  piers  to  be  extended  to  the 
»t  curve  in  the  lake  and  the  channel  between  the  piers  to  be  deep- 
by  3  feet. 
)  commerce  of  the  port  is  small. 
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PROPOSED  OPERATIONS, 

The  funds  remainiDg  on  hand  will  not  be  sufficient  to  carry  on  any 
work  during  the  coming  season. 

Should  there  be  any  new  appropriation  for  the  work  it  is  proposed  to 
ex{)end  so  much  of  it  a^  may  be  necessary  in  boilding  a  crib  to  prevent 
the  formation  of  a  breach  at  the  shore  end  of  the  east  pier  and  to  dredge 
out  a  large  quantity  of  gravel  that  has  been  washed  into  the  channel  by 
different  gales  of  the  last  ten  years. 

REOOMMENDATION. 

If,  after  completing  the  work  laid  out  in  the  proposed  operations, 
there  be  sufficient  money  left  to  do  any  work,  I  would  recommend  its 
expenditure  for  the  extension  of  the  piers,  with  a  view  to  their  prolonga* 
tiou  to  the  15-foot  curve. 

Name  of  harbor,  Oak  Orchard;  collection  district,  GeneseOy  N.  T.;  nearest  work  of 
defeDHO,  Fort  Niagara,  N.  Y.;  nearest  Light-honse,  Oi^  Orchard,  N.  Y. 

The  Oak  Orchard  Light  is  on  the  oater  end  of  the  west  pier  at  the  entrance  to  Oak 
Orchard.  It  is  a  fixed  white  light  of  the  fourth  order.  It  stands  31  feet  above  ibt 
level  of  the  lake,  and  is  visible  at  a  distance  of  11^  miles.  Its  position  is  latitude 
43^  22'  2d"  north,  and  longitude  78°  11'  40"  west. 

Money  statement 

July  1. 1887,  amount  available $3,213,123 

July  1, 1888,  amount  expended  during,  fiscal  year,  exclusive  of  liabiHties 
outstanding  July  1,1887 1,841x63 

July  1,1888,  balance  available 1,:»7.«) 

Amount  appropriated  by  act  of  August  11,1888 6, 000.  (XI 

Amoun  t  available  for  fiscal  year  ending  June  30, 1889 7, 367.  (JO 

{Amount  (estimated)  required  for  completion  of  existing  project 86, 000. 00 
Amount  that  caa  be  profitably  expended  in  fiscal  yearending  June  30, 1890    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  aud  1867. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  year  endiDg'Deceml>er  31^  1887 :  Arrivab 
from  homo  ports,  1  siiiling  vessel,  39  tons;  from  foreign  ports.  11  sailing  vessels,  ton- 
nage,  914  tons.  Departures,  to  home  ports,  4  sailing  vessels,  267  tons;  to  foreigQ 
j)ort8,  9  sailing  vessels,  756  tons.     Greatest  draught  of  vessels,  9^  feet. 

Amount  of  revenue  collected  during  year  ending  December  31,  1887,  $1,555.16; 
value  of  imports,  same  year,  $12,331;  value  of  exports,  same  year,  none. 
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preliminary  examination  op  tonawanda  harbor  and  nugaba 
river,  new  york,  between  black  rock  and  tonawanda,  with 
a  view  to  a  sixteen-foot  channel. 

United  States  Engineer  Office, 

Buffalo^  N.  T.y  November  1 7, 1886. 

Sir  :  Eeferring  to  your  circalar  letter  of  September  27, 1886,  and  the 
river  and  harbor  act  of  Aagust  5,  1886,  part  of  which  is  qaoted  in  tbe 
h'tter,  I  have  to  report  that  at  the  request  of  the  Hon.  John  Weber. 
J\I.  C,  I  accompanied  him  to  Tonawanda,  and  there  mep  a  number  o! 
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mopOSED  OPEEATl 

Tlie  fniiiU  i-enininiiig  on  liaiid  will  not 
work  during  the  coming  eeasoii. 

tShoulil  there  be  any  new  appropriation  ft 
expend  atj  much  of  it  as  may  lie  necessary  ii 
tliu  formation  ol'  a  breach  at  the  shore  end  a 
out  a  large  quantity  of  gravel  that  has  been 
dilierent  gales  of  the  last  ten  years. 

BEOOMMENDATia 

If,  after  completing  the  work  laid  out  it 

there  be  snfiicient  money  left  to  do  any  wi 

expenditure  for  the  extension  of  the  piers,  if 

lion  to  the  Ifl-foot  cnrve. 

Naiiip  of  liArbnr,  Onk  Orchard ;  collcotioa  dUtriol 
(lnlnuHO.  l-'oi't  Niagara,  N.  Y.;  uoarwl  Light-bonst),  I. 

Tliu  Oak  Orubiinl  Liglit  la  nn  the  outer  end  of  tha 
UmlisriL     Ic  in  a  lixeil  wbito  light  of  the  foorttv      ' 
l<ivnl  it  the  lake,  uiid  is  vJHible  iit  a  (listaoce  ol 
4;l<'  sta"  '£!"  iiorth,  nud  longitude  7dP  II'  40"  waat. 

MoiKy  atatement, 

July  1. 19^. amount  uvaitahia ............ 

July  I.  less,  amount  expended  during  Giactil  year, 
oototaudiug  Jnly  1,1*7 


Anioiiut  iivaitable  for  fiscttlyeAreading  JuneSO,  I 

{ Amount  (entiuialod)  required  for  oomplBtioit  of 
Auiouut  thai,  uao  lie  pratltably  eipeadM  in  ftsoAlyei 
anljniiHetl  in  touipliiinou  with  riMiuiriimonUt  alae 
Ijurhur  nuts  of  ISflU  aud  1807. 


COMUBIiCIAL  STATIST] 

It  jiiiil  ile|iarturoa  of  veaaeU  for  the  jear  n 
111  portH,  I  Bikiling  vesoel,  39  tons;  from  Gn 
Iniid.  De]>ikrtiiroa,  to  botne  ports,  4  aai 
uiMJii';  vp>iHe]s,  756  tune.  Grealeat  d ranch 
t.  ol  Tiwouim  cnlleoted  during  ;ear  endii 
iiii|iurl«,  8ILUIQ  year,  (1^,331;  Talne  of  ei 


PKELIMINARY  EXAMINATION  OF  TONAWAJ 
RIVER,  NEW  YORK,  BETWEEN  ISLACK  ROi 
A  VIEW  TO  A  aiXTEEH-FOOT  CHANNEL. 

UNITKD   STATKa 

Buffalo, 

Sik:  Uuferringtoyour  circular  letter  of  I 

river  and  harbor  act  of  AuguRt  5,  1836,  pol 

li'tlL>r,  I  huve  to  report  that  at  tbo  reqaea 

fli.  C,  I  ivccomviauied  him  to  Tonawamla, 
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the  leading  business  men  of  the  place.  I  went  with  ttiem  to  make  an 
examination  of  the  harbor,  and  to  see,  so  far  as  it  was  possible,  the  mag- 
nit^ade  of  the  business  interests  there  collected. 

In  this  connection  I  would  refer  ta  the  following  documents  already 
on  file : 

(1)  Beport  of  Major  McFarland,  dated  January  17, 1881,  with  report 
of  A^istant  F.  T.  Hampton,  dated  November  18, 1880,  published  in  the 
Beport  of  Chief  of  Engineers  for  1881,  Part  III. 

(2)  To  indorsement  of  Major  McFarland,  dated  February  20,  1882, 
on  letter  of  T.  S.  Fassett,  inclosing  printed  copy  of  memorial  of  Toua- 
wanda  Lumber  Association  to  Congress  relative  to  improvement  of 
Niagara  Biver,  etc. 

(3)  To  annual  report  of  Major  McFarland  for  the  fiscal  year  ending 
June  30,  1882. 

From  these  reports  I  gather  that  in  Major  McFarland's  opinion  the 
cost  of  improving  the  harbor  of  Tonawanda  would  be  $15,000,  and  the 
cost  of  giving  a  16-foot  channel  from  Lake  Erie  to  Tonawanda  would  be 
$30,000. 

The  river  and  harbor  act  of  August  5,  1886,  provides  that  the  "  local 
or  detailed  engineer  shall  report  to  said  Chief  of  Engineers  whether  iu 
his  opinion  said  harbor  or  river  is  worthy  of  *ihiprovemeut,  and  shall 
state  in  such  report  fully  and  particularly  the  facts  and  reasons  on 
which  he  bases  such  opinion,  includmg  the  present  and  prospective  de- 
mands of  commerce.''    •    •    • 

In  accordance  with  this  proviso  I  give  it  as  my  opinion  that  both  the 
harbor  of  Tonawanda  and  the  Niagara  River  are  worthy  of  improve- 
ment so  as  to  obtain  a  16-foot  channel.  « 

I  base  this  opinion  on  the  commercial  movement  of  the  port  of  Ton- 
awanda since  1873. 

On  the  preceding  page  are  the  three  lines  representing  the  receipts 
(by  lake  only)  of  lumber,  laths,  and  shingles  for  the  thirteen  years  from 
1873  to  1885,  both  inclusive. 

All  of  this  material  had  to  reach  Tonawanda  by  way  of  the  Niagara 
river.^ 

In  1885  there  were  received  by  lake,  in  addition  to  the  above,  about 
30,000,000  feet  of  timber. 

The  relative  amounts  of  various  kinds  of  wood  are  not  given  in  the 
annual  report  of  the  Tonawanda  Lumber  Trade  Association.  Assum- 
ing its  value  to  be  only  $12  per  thousand  feet,  we  have  $5,983,356  as 
the  value  of  the  lumber  alone  received  by  lake  during  1885. 

For  the  present  year  I  have  been  able,  through  the  courtesy  of  Mr. 
T.  S.  Fassett^  of  Tonawanda,  to  obtain  the  following  statistics  up  to 
November  12 : 

Received  by  lake : 

Lumber feet..  487,538,316 

Bound  logs  and  timber do...  25,500,000 

Shingles pieces...  49,521,000 

Laths -.-.do...  9,283,000 

Posts do...  18,646 

Pickets do...  469,400 

Of  the  above  th^jre  were  imported  from  Canada: 

Lumber feet..  32,534,996 

Logs do...  141,000 

^    Pickets pieces..  179,000 

on  which  |56«200.64  of  duties  were  collected. 

There  have  been  up  to  date  1,025  coastwise  and  72  foreign  clearances. 
The  entries  are  five  less  than  the  clearances. 
B^a  88 ^130 
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The  total  tonnage,  domestic  and  foreign,  entered  is  379,M8  tons. 

In  addition  to  the  above  receipts  by  lake,  there  have  been  received  b? 
rail  10,500,000  feet-(partly  estimated). 

The  estimated  value  of  receipts  is  $10,980,000. 

I  requested  when  1  went  to  Tonawanda  that  the  namber  of  men  aod 
vessels,  with  the  value  of  the  latter,  engaj^ed  in  this  trade  be  sent  to  me. 
The  information  has  not  yet  been  received. 

It  will  be  seen  from  the  above  that  the  port  of  Tonawanda  is  impor 
taut,  especially  in  the  matter  of  lumber. 

The  right  bank  of  the  river,  from  some  distance  above  Tonawanda 
Island  to  the  foot  of  navigation  of  the  upper  part  of  ^Niagara  Kiver,  is 
a  coutiuuous  stretch  of  docks.  On  the  island  the  banks  are  beginniog 
to  show  many  signs  of  occupancy.  A  railroad  bridge  across  the  chan 
nel  has  been  begun.  In  a  short  time  the  entire  island  will  probably  be 
one  wood  yard.  The  length  of  water-front  occupied  by  the  docks  is  esii- 
mated  at  about  5  miles,  and  is  daily  receiving  additions. 

It  is  my  belief  that  Tonawanda  has  by  no  means  reached  its  highest 
point,  and  that  the  present  demands  of  its  trade  are  sufficient  tojastifj 
the  additional  depth  of  water  asked. 

Very  respectfully,  your  obedient  servant, 

F.  A.  MAHAli, 

Captain  of  Engineen, 
The  Chief  op  Engineebs,  U.  S.  A. 


SURVEY  OF  TONAWANDA  HABBOB  AND  NIAGABA  RIVEB,   NEW  YOBI, 
BETWEEN    BLACK    BOCK    AND    TONAWANDA,  WITH    A    VIEW    TO  A 

SIXTEEN-FOOT  CHANNEL. 

United  States  ENamsEB  Office, 

Buffalo^  N.  r.,  December  29, 1887. 

Sib  :  I  have  to  submit  the  following  report  of  a  survey  made  of  the 
Niagara  River  between  Tonawanda  and  Black  Eock  Harbor,  New  York, 
in  compliance  with  the  river  and  harbor  act  of  August  5,  1886,  together 
with  estimates  for  making  the  improvement  therein  mentioned,  viz,  to 
obtain  a  IG  foot  channel. 

I  understand  a  16-foot  channel  to  be  one  that  can  be  navigated  bj 
vessels  drawing  16  feet  of  water. 

The  limits  of  the  survey  are  indefinite,  as  Black  Bock  lies  along  the 
Niagara  Kiver  for  more  than  a  mile,  and  Tonawanda  has  a  frontage  od 
the  same  stream  of  more  than  2  miles.  I  have  included  the  total  front- 
age at  both  places,  so  far  as  the  funds  at  my  disposal  would  permit. 

The  distance  by  river  between  the  two  places  is  about  12  miles. 

Tonawanda  is  essentially  a  lumber  port.  In  the  magnitude  of  tbi5 
business  it  raiiks  next  to  Chicago.  The  receipts  of  timber  and  lumber 
during  the  season  of  1887  amount  to  656,000,000  feet,  board  measure. 
This  material  is  brought  from  every  lumber-shipping  point  on  the 
Lakes. 

The  mode  of  transportation  is  by  steam  and  tow  barges,  each  steam- 
barge  towing  two  to  five  consorts. 

The  improvement  sought  is  for  the  benefit  of  this  great  trade. 

The  obstructions  to  navigation  are — 

(1)  The  reef  at  the  entrance  to  the  Niagara  River  oflF  Black  Bock 
Harbor. 

(2)  The  bat  ^t  the  head  of  Strawberry  Island. 
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(3)  A  few  gravel  hammocks  abreast  of  the  lower  end  of  Eattlesnake 
Island. 

(4)  Shoal-water  in  the  channel  between  Tonawanda  and  White's 
Island  and  the  mainland  and  along  the  entire  river  front  at  Tona- 
wanda. 

These  obstractions  will  be  considered  in  order,  but  before  doing  so  I 
must  call  attention  to  one  point,  viz,  that  for  a  vessel  drawing  16  feet 
there  should,  in  the  case  under  consideration,  be  a  depth  of  at  least  18 
feet  in  the  channel  in  order  to  have  the  navigation  safe.  This  is  neces- 
sary, because  in  so  swift  a  current  as  the  Niagara  Biver  has  at  many 
points  there  must  be  at  least  2  feet  of  water  under  the  vessel's  bottom 
to  enable  her  to  answer  her  helm  promptly. 

I  will  now  consider  the  obstructions  and  the  remedies  necessary  for 
each: 

(1)  The  reef  at  the  entrance  to  Niagara  River, — This  is  a  mass  of  rock 
forming  the  bed  of  the  Niagara  Eiver.  Its  shape  is  very  irregular.  The 
depth  varies  from  3  to  18  or  more  feet.  The  current  is  swift,  about 
10.25  to  11.76  feet  per  second.  Sheet  !•  of  the  tracings  show  the  state 
of  the  channel  at  this  point. 

The  mode  of  towing  requires  a  wide  channel.  The  consorts  are  strung 
out  one  back  of  the  other  behind  the  towing-barge.  The  distance  of 
each  vessel  from  the  one  in  front  is  from  250  to  500  feet.  A  broad 
channel  is  necessary  to  handle  the  tow  under  such  conditions.  At  the 
present  time  the  tows  are  broken  up  at  the  mouth  of  the  river.  The 
towing-barge,  with  sometimes  one  consort  in  tow  (but  frequently  none 
at  all),  goes  down  the  river  if  she  is  not  drawing  more  than  12  to  a  max- 
imum of  -13  feet.  The  remaining  consorts  are  taken  in  tow  by  harbor 
tugs,  each  tug  taking  a  barge.  The  limit  of  draught  for  the  consorts  is 
the  same  as  for  the  towing-barge. 

Bearing  the  length  of  the  tow  in  mind  (about  2,500  feet,  including  the 
vessels  and  the  intervals  between  them)  and  the  swiftness  of  the  cur- 
rent, it  is  the  opinion  of  reliable  persons  ipterested  in  the  navigation 
of  the  Niagara  Eiver  that  the  channel  should  be  400  feet  wide.  In^this 
opinion  I  coincide. 

The  channel  I  propose  is  included  between  the  broken  lines  AA  and 
BB  on  Sheet  1.  As  there  might  be  questions  of  international  jurisdic- 
tion arising  from  such  work  as  this  I  have  endeavored  to  keep  all  oper- 
ations on  ground  which  unquestionably  belongs  to  the  United  States. 

The  broken  line  marked  *^  boundary  line  "  is  the  middle  line  of  the 
main  channel,  i.  e,j  the  line  of  greatest  depth. 

The  line  AA  is  drawn  as  nearly  tangent  as  may  be  to  the  18-foot 
curve  on  the  Canada  shore.  The  line  BB  is  parallel  thereto  at  a  dis- 
tance of  400  feet.  The  amount  of  material  to  be  removed  is  41,600  cubic 
yards,  all  rock.  The  estimated  cost  of  taking  this  out  by  blasting  and 
dredging  will  be,  according  to  the  best  information  obtainable  from 
contractors  here,  $8  per  cubic  yard,  which  gives  $332,800  as  the  total 
cost  of  clearing  out  a  channel  ^0  feet  wide  with  a  unifornl  depth  of  18 
feet. 

(2)  Bar  at  the  head  of  Strawberry  Island. — This  bar  is  wholly  com- 
posed of  gravel.  For  reasons  stated  above  I  have  taken  400  feet  as  a 
proper  width  for  a  channel  at  this  point  (Sheet  2*).  It  is  included  be- 
tween the  two  broken  lines.  The  amount  of  material  to  be  removed  is 
164,200  cubic  yards.  The  cost  of  taking  it  out  at  35  cents  a  cubic  yard 
wUl  be  $57,470. 

•Omitted. 
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(3)  A  ft-w  ffraeel  huunitoelM  abreatt  of  th 
and  (see  81ieet  3* ).— These  form  so  slight 
be  di»rea»r<ieiL  Their  total  volume  is  3 
them  at  35  cunts  per  yard  would  cost  (1, 

Slwat  trator  aUmg  Ihe  river  front  at  1 
ni»t«ri»l  hei-oisall  gravelj  4^3,000  cubi 
cc»tiiJg,  tit  'jr>  cents  jwr  yard,  *148,050. 

Tho  total  cost  of  the  improvement  will 

Uuinmuokii  ul  Buttluauakfl  laUtod,  wliicb  may  be 

Very  respectfully,  your  obedient « 
The  Chikf  op  Enoimkbbs,  U.  S.  A, 

*  Omitted. 
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IMPBOYEMENT  OF  HARBORS  ON  LAKE  ONTARIO,  BAST  OF  OAK  ORCHARD, 

NEW  YORK. 


REPORT  OF  CAPTAIN  CARL  R  PALFREY,  CORPS  OF  ENOINEERS,  OFFI- 
CER IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  dO.imi,  ^VH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Charlotte  Harbor,  New  York. 

2.  PaltDeyville  Harbor,  New  York. 

3.  Great  Sodas  Harbor,  New  York. 


4.  Little  Sodus  Harbor,  New  York. 

5.  Oswego  Harbor,  New  York. 

6.  Sackett^H  Harbor,  New  York. 


United  States  Engineer  Office, 

Oitwegoj  y.  Y.J  July  8,  18**. 

Sir:  I  have  the  honor  to  present  herewith  annual  reports  of  the  har- 
bors ander  my  charge. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Carl  F.  Palfrey, 
Captain  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


MM  I. 

improvement  of  harbor  at  charlotte,  new  YORK. 

object. 

To  secure  a  navigable  channel  at  the  mouth  of  the  Genesee  Eiver,  on 
Lake  Ontario. 

project. 

1829. — To  obtain  a  channel  480  feet  wide  and  12  feet  deep,  formed  and 
protected  by  parallel  piers  extending  to  deep  water  of  the  lake ;  exe- 
cuted 1834. 

1881. — To  secure  and  maintain,  by  pier  extension  and  dredging,  a 
channel  of  navigable  width  and  15  feet  depth  of  extreme  low  water.  No 
dredging  has  heretofore  been  done,  the  channel  having  been  formed  and 
kept  open  by  the  current  of  the  Oenesee  Biver. 

*  2069 
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PRESENT  WORKS. 

(1)  West  pier  y  3,257  feet  long,  20  feet  wide,  with  shoTeretarn  137  fe^ 
Substructure  cribs,  superstructure  of  timber- work  continaoas  upon  each 
section,  as  described  below : 

Section  A,  from  shoulder  of  return,  at  shore-line  of  1829,  554  feet^ 
cribs  built  18:^9-1834;  superstructure  rebuilt  10  feet  wide  1869,  decayed 
to  ordinary  low-water  level  (2  of  gauf:e).  Section  B,  564  feet,  cribs  bnilt 
1839-1834 ;  superstructure  rebuilt  1885  by  Ontario  Beach  Improvement 
Company. 

(Sections  A  and  B  form  the  water  front  of  accretion  since  1829,  owned 
by  New  York  Central  fCnd  Hudson  Eiver  Bailroad  Company,  and  leased 
and  occupied  by  the  Ontario  Beach  Improvement  Company.  Sections 
following  are  in  the  lake :) 

Section  C,  1,402  feet,  cribs  built  1829-1834;  superstructure  rebuilt 
1887-'88.  .Section  D,  235  feet,  cribs  built  1829-1834;  superstructure  re- 
built 1864-1872.  This  section  terminates  old  pier.  Section  B,  303  feet, 
cribs  and  superstructure  built  1883-^84.  Superstructure  carried  back 
over  11  feet  of  preceding  section.  This  section  carries  light-house.  Sec- 
tion F,  199  feet,  cribs  and  superstructure  built  1884-'85. 

(2)  East  pier y  2,896  feet  long,  20  feet  wide,  with  remains  of  a  former 
shore  connection  402  feet  long,  of  which  superstructure  has  not  been  re- 
newed since  1834,  and  which  is  now  entirely  under  water.  Snbstructare 
cribs,  superstructure  timber- work  continuous  on  each  section,  as  below: 

Section  A,  from  pile  at  south  end  of  work  now  visible,  325  feet,  cribs 
built  1829-1834;  superstructure  rebuilt  1864-1867,  decayed  to  ordinary 
low-water  level.  Section  B,  100  feet,  cribs  built  1829-1834;  superstmct- 
ure  rebuilt  June,  1887,  by  U.  S.  LifeSaving  Service.  (Sections  A  and 
B  are  the  waterfront  of  private  land  and  U.  S.  Life-Saving  Service.  The 
following  sections  are  in  the  lake:)  Section  C,  225  feet,  cribs  built  1829- 
1834;  superstructure  rebuilt  1864-1867,  decayed  to  ordinary  low- water 
level.  Section  D,  797  feet,  cribs  built  1829-1834 ;  superstructure  rebailt 
1886-1887.  Section  E,  995^  feet,  cribs  built  1829-1834;  superstrnetare 
rebuilt  1868-1870.  Section  F,  303  feet,  cribs  and  superstructure  built 
1883-'84.     Section  G,150J  feet,  cribs  and  superstructure  bnilt  1884-'85. 

CHANNEL. 

Soundings  taken  May  14, 1888,  show  12  feet  at  extreme  low  water  in 
a  crooked  channel  having  one  narrow  reach.  During  the  navigation 
season  of  1887  the  actual  stage  of  water  made  navigation  possible,  though 
not  easy,  for  vessels  drawing  14  feet.  At  the  present  stage  (2)  this 
draught  can  be  taken  in  and  out  of  this  harbor  only  in  still  water  and  by 
careful  towing. 

OPERATIONS. 

(1)  The  rebuilding  of  superstructure  on  1,400  linear  feet  of  west  pier 
section  C ;  cost  of  material  and  labor,  $9,642.27. 

(2)  Repair  of  breach  below  water  in  section  O,  west  pier ;  cost  of  matft- 
rial  and  labor,  $287.65. 

(3)  Keballastiug  one  pocket  in  section  P,  east  pier;  cost  of  labor, 
$102.10. 

(4)  Repair  of  breach  below  water  in  section  D,  west  pier,  by  storms  of 
1887-'88 ;  cost  of  material  and  labor,  $9.50. 

(5)  Removal  of  156  sunken  piles  standing  detached  from  piers,  driven 
1828-1834;  cost  of  labor  and  repair  of  plant,  $1,849.90. 
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(6)  Gauge-readings  of  water-levels,  in  continaation  of  work  of  Lake 
Survey,  have  been  taken  three  times  daily  during  the  year ;  cost  of  la- 
bor, $120. 

Tlie  rebuilding  of  superstructure  was  begun  October  15, 1887,  and 
ended  January  6,  1888.  Operations  were  delayed  both  by  the  late 
high  water  and  by  the  delay  of  the  contractor  in  furnishing  timber.  The 
late  work  was  difficult  and  expensive  od  account  of  the  cold  aud  the  ac- 
cumulation of  snow  and  ice.  The  additional  expense  from  the  delay 
was  fully  covered  by  a  rebate  on  the  price  of  the  timber  for  delay  in  de- 
livery which  was  provided  in  the  contract  The  breach  below  water 
noted  above  as  in  this  section  determined  a  greater  extension  of  this 
work  than  was  originally  intended^  as  a  breach  of  the  superstructure 
near  the  shore-line  made  it  necessary  to  begin  work  there,  and  there 
was  no  superstructure  sound  enough  to  bond  into  between  the  two 
breaches.  As  plank  could  be  obtained  late  in  the  season  and,  large 
timbers  could  not,  cross-ties  were  made  of  built  beams  of  which  the 
plank  are  laid  tlat  because  of  the  dovetailing  of  the  tie-head;  this  is 
the  only  particular  in  which  the  work  has  suffered  by  the  delay.  These 
ties  are  used  only  in  the  top  course.  The  extra  stone  needed  for  bal- 
lasting was  taken  from  decayed  portion  of  the  pier  well  within  the  pres- 
ent shore-line.  • 

The  old  guide-piles  were  solidly  driven  in  sand  and  mud,  and  have 
been  silted  up  mor^  or  less  since  driving.  After  ineffectual  attempts  to 
draw  them  by  leverage  and  tackle,  and  by  screw-jacks  with  a  trussed 
beam,  two  20-ton  hydraulic  jacks  were  used,  one  on  the  pier,  the  other 
on  a  scow,  with  a  beam  composed  of  two  oak  sticks  12  by  12  and  12  by 
14  inches,  placed  to  give  26  inches  of  depth.  In  this  combination,  the 
12-inch  stick  showed  signs  of  yielding,  and  it  was  re-iuforced  with  one 
of  10  by  12  Inches.  The  piles  yielded  very  slowly,  and  seldom  started 
without  heavy  battering  from  a  floating  ram.  Of  the  three  sticks  used 
in  the  straining  beam,  the  14-inch  is  shaken  to  the  degree  of  separating 
into  small  sticks;  the  12-inch  is  broken;  the  10-inch  ha^  been  crushed 
at  one  bearing. 

This  work  was  begun  May  8,  and  continued  to  the  end  of  the  fiscal 
year. 

All  operations  at  this  harbor  were  by  purchased  material  and  hired 
labor. 

REMARKS. 

At  this  port  since  the  commencement  of  work  in  1829,  the  shore-line 
has  advanced  against  the  west  pier  about  1,100  feet,  against  the  east  pier 
about  700.  The  land  so  formed  on  the  west  side  has  been  improved 
and  cultivated  by  the  Ontario  Beach  Improvement  Company,  who  have 
rebuilt  alpng  their  river  front  the  superstructure  of  about  500  feet  of 
the  old  pier.  Of  the  land  formed  on  the  east  side,  a  plat  was  given  to 
the  United  States  Life-Saving  Service  for  their  station,  and  they  have 
now  rebuilt  superstructure  on  their  river  front,  and  also  protected  their 
lake  front  against  encroachment  by  waves.  The  portions  of  the  old 
pier  80  occupied,  and  those  inshore  therefrom,  are  no  longer  essential 
to  the  harbor  works. 

The  superstructure  of  section  D  of  the  west  pier,  from  16  to  24  years 
old,  receives  some  protection  from  the  former  light-house  pier  built 
1880-'81,  and  also  from  some  piles  and  another  outside  work  now  partly 
destroyed,  whfch  break  the  force  of  the  waves.  Otherwise  it  could 
hardly  have  stood  so  long.    Its  timbers  are  badly  decayed. 

Section  E,  west  pier,  has  settled  1  foot  along  the  channel-face  for  60 
feet. 
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Section  C,  east  pier,  is  liable  to  be  breached  by  a  northeast  stMm. 
Such  a  breach,  as  it  is  just  at  the  shore-line,  would  lead  to  great  injmy 
to  the  channel. 

Section  E,  east  pier,  is  for  its  outer  200  feet  almost  a  wreck.  There- 
pairs  of  1870  still  hold  the  remaining  portion  together. 

Section  F,  east  pier,  has  settled  toward  channel  1  foot  for  100  feet 
and  toward  lake  2  feet  for  60  feet 

The  works  thus  call  for  complete  renewal  of  superstructure  on  l,4o5i 
feet  of  pier,  and  for  beveling  up  one  course  on  160  feet,  two  courses  oi 
60  feet. 

In  the  low  water  of  this  season  the  need  of  dredging  is  very  great 
The  bed  is  soft  sand  and  semi-fluid  mud.  No  dredging  which  does  not 
nearly  clear  .the  whole  span  between  the  piers  is  of  permanent  effect 
Unless  a  channel  navigable  for  vessels  having  a  draught  of  14  feet  h 
maintained  the  commerce  of  the  harbor  (which  consists  largely  in  the 
shipment  of  coal  to  the  upper  lakes  via  the  Welland  Canal)  is  crippled. 
This  channel  has  never  been  dredged.  The  Genesee  River  brings  little 
sediment  and  has  current  sufficient  to  keep  its  bed  clear.  The  bar  uear 
the  present  shore-line  appears  to  have  been  formed  by  the  wind-drift  ol 
sand  over  the  piers  (now  nearly  checked  by  the  cultivation  of  the  grouod 
by  the  Ontario  Beach  Improvement  Company)  and  by*the  sand  swept 
in  at  the  breach  of  the  west  pier  in  the  tepring  of  188^.  The  successire 
charts  show  this  bar  swept  lakeward  and  distributed  over  its  chaunel 
by  the  current  of  the  river.  It  may  be  reasonably  expected  that  a  good 
channel  once  dredged  between  the  piers  will  not  require  frequent  re- 
dredging.  Dredging  of  harbor  material  will  also  be  required  outside 
the  piers  to  secure  safe  draught  of  14  feet. 

The  harbor  of  Charlotte  has,  besides  its  commercial  importance,  a 
great  value  as  a  harbor  of  refuge.  The  trend  of  the  lake  shore  to  its 
westwanl  gives  it  a  better  shelter  froiQ  westerly  storms  than  is  enjoyed 
by  any  other  harbor  on  Lake  Ontario,  and  the  resulting  ease  of  access, 
together  with  its  position  midway  of  the  lake-front,  have  led  to  its  fre- 
quent use. 

The  year  1881,  when  the  present  project  was  adopted,  had  an  excep- 
tioujiily  hirge  tonnage;  the  commercial  statistics  present€Ki  are  there- 
fore to  some  extent  misleading.  A  full  examination  of  the  commercial 
statistics  of  ten  years  past  shows  a  general  increase. 

ESTIlfATBS. 

For  repairs , ^,(W0 

For  drcdj^ing 25,  (X«) 

For  coutingoiicios,  20  per  cent 9,0U^ 

Total 54,000 


works  of  do  fen  86. 

Money  statement, 

July  1,  1887,  amount  available $30,739.38 

July  Ij,  1888,  amount  expended  during  iiscal  year,  oxolasive  of 

liabilities  outstanding  July  1,  1887 $15,084.53 

July  1,  1888,  outstanding  liabilities 901.70 

15,986.23 

July  1,  188S,  balance  available 1 4,753.15 

Amount  appropriated  by  act  of  August  11, 1888 45,000.00 

Amount  availai)le  for  Iiscal  year  ending  Juue  30,  1889 49,753.15 
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{Amoaut  (estimated)  required  for  completion  of  existing  project ...  $28,000. 00 
Anioont  that  can  be  profitably  expende<l  in  fiscal  year  ending  Jane  30^1890    28, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


X>BfHEBCIAL  STATISTICS. 

Amount  of  commerce  and  navigaHon  when  the  work  of  improvement  began  under  the  present 

project  in  1881. 


f 

Arriyalfl  and  depftrturea. 

Namber. 

Tonnage. 

Arrivals 

052 
640 

149, 535 

DfrpCirtiircMi 

. 

140, 181 

Importa $499,798.00 

Revoiae  collected,  1881 80,450.01 

Arrivale  and  departures  of  vessels  during  the  fiscal  year  ending  June  30,  1888. 


/' 

DeaeriptUm. 

Arrivals. 

Departares. 

Knmber. 

Tonnage. 

Number. 

Tonnage. 

Steainers 

» 

270 

480 

73,522 
104,055 

270 
541 

72  474 

SAilinff  y©iM*el*i. ..., 

127  021 

Tntftl* 

756 

178,177 

817 

199, 495 

fievenaefrom  cnntoms  for  fiscal  year  ending  June  30, 1888 $72,713.54 

Yalae  of  imports  same  year 574, 'JiiO.OO 

Valaeof  exports  same  year 702,429.00 

Greatent  uraaght  of  vetMels,  14  feet. 


M  M  2. 


IMPROVEMENT  OF  HARBOR  AT  PULTNEYVILLE,  NEW  YORK. 

OBJECT. 

To  famish  a  prote<;ted  channel  of  navigable  width  and  not  less  than 
10  feet  deep  at  the  mouth  of  Salmon  Creek,  W^yne  County,  N.  Y. 

PROJECT. 

The  present  project  provides  for  a  breakwater  running  easterly  from 
the  west  shore ;  a  west  pier  thence  northerly  into  the  lake ;  an  east  pier 
parallel  to  it  and  200  feet  eastward. 

Also  a  dredged  channel  between  the  piers,  behind  the  breakwater, 
and  400  feet  up  the  creek. 

It  was  proposed  in  1884,  in  order  to  make  dredging  of  any  permanent 
effect,  to  build  a  sand-tight  pier  parallel  to  the  breakwater  and  100  feet 
southerly  from  it. 

PRESENT  WORKS. 

(1)  West  breakwater y  330  feet  long,  15  and  20  feet  wide  as  below  5 
substructure  cribs ;  superstructure  continuous  in  section  as  below. 
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Section  A,  from  shore-liue  50  feet,  15  feet  wide;  built  at  local  expense 
prior  to  1867 ;  superstructure  repaired  by  the  United  States  in  1871. 
Section  B,  180  feet,  20  feet  wide,  built  1871.  This  section  joins  west 
pier. 

(2)  West  pievy  558J  feet  long,  20  feet  wide;  substructure  cribs;  super 
structure  continues  over  all.  Section  A,  222  feet  from  sboulder  of  west 
breakwater,  built  in  1874-75.  Section  B,  93^  feet,  built  1880.  Section 
0, 183  leet,  built  1882.    Section  D,  00  feet,  built  1883. 

(3)  East  pier^  541 J  feet  long,  15  to  20  feet  wide  as  below ;  substracture 
cribs;  superstructure  continuous  over  each  section  as  below. 

Section  A,  beginning  140  feet  from  shore,  85J  feet,  16  feet  wide,  built 
1880.  Section  B,  62  feet,  15  feet  wide,  built  1877.  Section  O,  30  feet, 
20  feet  wide,  built  1877.  Section  D,  92  feet,  20  feet  wide,  built  1873. 
Section  E,  180  feet,  20  feet  wide,  built  1872.  Section  F,  122  feet,  20 feet 
wide,  built  1873. 

•  The  earliest  section  of  this  pier  was  placed  for  greatest  protection  of 
channel  already  (1872)  dredged ;  it  was  extended  in  both  directions. 
The  gap  between  it  and  shore  was  formerly  occupied  by  a  wharf,  now 
removed. 

CHANNEL. 

Has  a  i)resent  depth  of  about  7  feet  at  extreme  low  water  between 
the  piers  and  near  the  angle  of  the  breakwater,  but  at  the  creek  montJi 
the  depth  is  not  more  than  3  feet. 


OPEEATIONS. 


None. 


REMARKS. 


This  port  is  now  very  nearly  closed  by  the  bar  at  the  mouth  of  the 
creek.  With  the  constant  drift  of  a  sandy  beach,  any  work  less  than 
that  of  the  full  project  of  1884  would  be  shortly  obliterated. 

The  commerce  to  be  benefited  is  that  of  a  small  neighborhood.  The 
port  has  no  rail  or  canal  communication. 

Name  of  harbor,  Pultueyville,  N.  Y.  Collection  district,  Genesee,  N.  Y.  Nearest 
light-house,  Big  Sodiis,  N.  Y.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement, 

July  1,  1887,  amount  available f2.90 

July  1,  1588,  balance  available 2.90 


COMMERCIAL  8TATU9TICS. 


Amount  of  commerce  and  navigation  when  the  work  of  improvement  began  under  the  present 

projectf  in  1870. 


Arrivala  and  departares. 


Arrivals  ... 
I>eparture8 


Rcvenne  collected,  1870. 


■^ 
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Arrivals  and  departures  of  vesseli  duHng  the  fiscal  year  ending  June  30, 1888. 


DeacripUon. 

ArriTalt. 

1 

DeiwrtarM. 

Number. 

TOBBAge. 

< 
Kamber. 

Tonnage. 

S^n*ng  vfl^upftli T 

25 

068 

22 

562 

Keyenae  from  cnstoms  for  lUcal  year  ending  Jane  30, 1888 |889 

Value  of  imports  same  year 6,296 

Value  of  exports  same  year 655 

Greatest  oaa^ht  of  Teasels,  about  8  feet. 


M  M  3. 

IMPROVEMENT  OP  HARBOR  AT  GREAT  SODUS  BAY,  NEW  YORK. 

OBJECT. 

To  secare  a  navigable  channel  from  Lake  Ontario  to  Great  Sodus  Bay, 
«^ith  a  depth  of  15  feet. 

PROJECT. 

• 

1828. — To  contract  the  entrance  of  Great  Sodus  Bay  to  470  feet  by 
breakwaters  extending  from  east  and  west  shores  and  to  define  and  pro- 
tect a  channel  470  feet  wide  by  piers  extending  to  deep  water  in  Lake 
Ontario. 

1882. — To  extend  the  piers  to  the  15-foot  curve  in  the  lake  and  dredge 
the  channel  between  them  to  15  feet  depth  at  extreme  low  water. 

PRESENT  WORKS. 

(1)  West  breakwater  J  2,200  feet  long,  18  feet  wide,  built  1829-^34 ;  west- 
ern, 1 ,933  J  feet  covered  by  beach  formM  against  it ;  next  207  feet,  super- 
structure 14  feet  wide,  and  59J  feet,  18  feet  wide,  rebuilt  1878. 

(2)  West  pier^  1,680  feet  long,  18  and  20  feet  wide,  as  described  below ; 
substructure  cribs;  superstructure  of  timber  work  continuous  in  each 
section  as  below : 

Section  A,  from  shoulder  of  west  breakwater,  975  feet,  18  feet  wide; 
cribs  built  1829-^34;  rebuilt  in  part  1867-^68 ;  superstructure  rebuilt 
1877-'80.  Section  B,  285  feet,  18  'feet  wide ;  cribs  built  1829-'34 ;  rebuilt 
1867-'68;  superstructure  rebuilt  1867-'68.  Section  0, 134  feet,  18  feet 
wide;  cribs  and  superstructure  built  1 867-^68;  leveled  up  and  redecked 
1871.  This  section  includes  old  pier-head  40  feet  square.  Section  D, 
185  f^et,  20  feet  wide;  cribs  and  superstructure  built  1883-'84. 

(3)  East  Breakwater^  1,651  feet  long,  14  and  18  feet  wide ;  substruct- 
ure of  cribs;  superstructure  of  timber-work  continuous  in  sections,  as 
below : 

Section  A,  shore-arm,  from  Charles  Point  on  the  east  side  of  the  bay 
to  the  lake  arm  of  east  breakwater,  215  feet,  14  feet  wide,  cribs  and 
superstructure  built  1884.  Section  B,  511  feet,  14  feet  wide;  cribs  built 
1829-^34 ;  rebuilt  1873-^74;  superstructure  rebuilt  1887-'88.  Section  C, 
415  feet,  14  feet  wide ;  cribs  built  1829-^34,  superstructure  rebuilt  1887- 
'88.  Section  D,  172  feet,  14  feet  wide;  cribs  built  1829-'34;  superstruct- 
ure  rebuilt  1870.    Section  B,  264  feet,  14  feet  wide ;  cribs  built  1829-^34; 
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RiHiLTHtrucLuni  rebuilt  1870.  Sectioti  V,  7 
bnilt  1829-'34;  superetTtictnre  rebuilt  l87fi. 

(4)  East  Pier,  1.204  feet  long,  18  »ii<l  SO  fee 
auustmutnre  crijis;  saperBtractnre  of  timb 
sentiou  as  tielow: 

Set!LioD  A,  from  eilioulderof  Enet  Breakw 
cribs  bailt  ]S3^'34;  auiteretructnre  rcboUt 
feet,  IS  feet  wide;  cribs  built  1834;  rebuilt  IJ 
180!).  Section  0,  1S4  feet,  20  feet  wide;  cril 
1881.     Section  D,  200  feet,  20  feet  wide;  cril 

CHANNEL.  I 

E.viiiitinatioii  madeMfty  18,  1838,  showed  1 
wliat  unrrow,  cbaiiuel  of  9|  feet  at  extremi 
prcnt^iit  stage. 

OPBRATIOHS. 

(1)  Drodgiug  by  eentrifogal  puinp;  biid< 
Gain  in  dcptli  1^  feet.  Cost  per  yanl  asdet 
(loHt,  iiiduditig  inoptetiou,  t«Bta,  etc.,  $1,02^ 

(2)  Sbi'et-piliug  along  2S0  feet  of  west  pii 
and  filling  spacea  between  cribs  by  driving 
rial  and  labor,  $1,315.53.    (3)  Renewal  of 
ea«t  breakwater,  beginning  at  the  eaatom 
toward  channel.    Goat  of  material  and  labo. 

Oil  Augnat  4,  1887,  an  examination  by 
portion  of  the  west  pier  (Sectiona  A  B  and 
abore  line.    The  report  of  this  examination, 
peniled. 

The  dredging  by  centrifugal  pauip  (bega: 
ber  3,  1887),  gave  good  reeulta,  aa  shown  ' 
pumping  into  a  bin  on  the  pier.  Aa  the 
pier,  there  was  no  scow  measurement  of  q 
at.  the  close  of  this  work  prevented  immedi 
and  alao  drove  sand  in  perceptible  bars  thi 
tbo  west  pier.  The  dredging  gave  a  temijoi^ 
all  tliat  can  be  obtained  by  small  amonnta 
«audy  bed  of  this  channel. 

The  «heet-piliug — of4^iaeh  oak,  tightly  t 
screws  and  a  wale.pieoe  screw  boltetl  to  wal 
ber  12,  and  completed  January  3.  It  wiUs< 
beneifit  of  future  <lredging,  until  the  beach  t 
able  advance. 

The  rebuilding  of  superstructure  on  oast 
the  late  high  wat«r,  and  by  the  delay  of  t 
timber.  Tho  later  work  wax  aomuwhatmw 
and  dilliciiltica  arising  from  tlie  accamulatid 

An  injury  t^i  the  acow  is  alao  attributaUe 

The  work  was  t)egun  October  13  and  nJ 
caueu  of  the  formation,  from  the  freezing  Bpi 
feet  »f  ic«  upon  tho  breakwater.  About  11( 
left  open,  leaving  ten  days'  work  for  a  ao 
completion  of  i.he  D2fi  feet  mentioned  ahem 
at  the  date  of  rendering  this  report.    The 
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iujnry  from  beiog  left  unfiuidhed  last  neaaon.  The  resumption  of  opera- 
tions for  so  small  a  piece  of  work  was  delayed  to  await  the  services  of 
the  foreman,  who  had  stored  tools  and  material  at  the  close  of  the  pre- 
vioas  season. 

The  increase  of  expense  of  Ihe  late  work  and  the  repair  of  the  scow 
will  be  fally  covered  by  a  rebate  on  the  price  of  timber  for  delay  in  de- 
livering, which  was  provided  in  the  contract. 

All  operations  at  this  harbor  were  by  purchased  material  and  hired 
labor. 

REMARKS. 

The  west  breakwater,  being  fully  protected  by  the  accretion  formed 
against  it,  is  no  longer  important  to  the  harbor  works. 

Of  the  west  pier  renewal  of  superstructure  is  needed  on  419  feet,  Sec- 
tions B  and  G.  Sections  0  and  I)  are  settled  out  of  level,  but  not  to 
an  important  degree. 

Of  the  east  breakwater,  172  feet.  Section  D  needs  renewal  of  super- 
structure; Sections  E  and  F,  12  years  old,  are  liable  to  need  extensive 
repairs,  but  may  still  serve  some  years. 

Of  the  east  pier,  940  feet.  Sections  A  and  B  need  renewal  of  super- 
structure. 

'  From  the  records,  supplemented  by  the  recollections  of  an  assistant, 
I  gather  that  dredging  was  not  needed  in  this  channel  until  the  west 
pier  was  wrecked  (between  1856  and  1868)  and  the  channel  tilled  in  by 
the  littoral  drift.  The  dredging  which  has  since  been  done  has  never 
been  more  than  a  naiTOw  trench  in  a  broad  area  of  easily  moved  sand, 
and  has  been  of  little  permanent  value,  as  the  amount  removed  has  been 
very  small  in  comparison  with  that  remaining. 

Were  the  whole  entrance,  470  feet  broad,  once  dredged  to  hard  bot- 
tom, it  is  probable,  as  the  ends  of  the  piers  are  on  hard  bottom,  that  no 
more  dredging  would  be  required  in  many  years,  and  that,  with  the 
broad  entrance  and  tine  roadstead  in  that  bay,  a  valuable  and  perma- 
nent harbor  of  refuge  would  be  secured. 

Although  shipments  at  this  harbor  have  been  hampered  by  shoal 
water  both  in  the  calendar  years  1887  and  1888,  the  commercial  statis- 
tics show  a  gain  over  last  year,  notably  in  the  value  of  exports.  Con- 
siderable shipments  of  coal  are  made  to  American  ports  on  the  upper 
lakes,  and  a  channel  in  accordance  with  the  project  of  1882  is  greatly 
needed. 

At  this  harbor  I  have  the  honor  to  recommend:  (1)  Maintenance  of 
existing  works ;  (2)  dredging  the  entirespace  between  the  piers  to  hard 
bottom ;  and  thereafter  a  channel  200  feet  wide  and  15  feet  deep  at  ex- 
treme low  water. 

* 
ESTIMATES. 

For  repairs |18.000 

Fordred^ing aO,000 

For  contiDgencies,  20  per  cent 9,500 

57,500 

Name  of  barbor,  Groat  Sodas,  N.  Y.  Collection  district,  Oswego,  N.  Y.  NeareBt 
light-house,  Big  Sodas,  N.  Y. ;  a  fixed  white  light  of  the  fourth  order,  varied  by  a 
white  flash  every  two  minutes,  on  a  blnff  three- fifths  mile  west  of  entrance  to  bay. 
A  fixed  white  light  of  the  sixth  order,  180  feet  in  side  of  the  outer  end  of  west  pier, 
and  a  fixe<l  red  light  of  the  sixth  order  at  elbow  of  west  pier.  Nearest  work  of  do- 
tense,  Fort  Ootario,  N.  Y. 


1 


Amount  (estimated)  required  for  completion  of  existing  project .. .    SltOCfO 

Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I6t56  and  1867. 


COMMERCIAL  STATISTICS. 


Amount  of  commerce  and  navigation  when  the  work  of  improvement  began  under 

present  profedin  1881, 


ArriyalB  and  departarei. 


AiriTals — 
Departures. 


Imports 

Exports 

Revenue  collected,  1881.^. 


Number. 


63 

78 


Tomuii 


5. 


128.311 
18^011 


Arrivals  and  departure^  ofvesseU  during  the  fiscal  year  ending  June  90,  1888. 


Description. 

Anirals.^ 

DepartBTHw 

Komber. 

Tonnage. 

Number. 

ToDoafi 

Steamers 

9 
112 

1,828 
23»44d 

8 
126 

Sailing  vessels 

Total 

121 

2Sk072 

134 

iLi 

*T*^ 

Revenue  from  cnstoms  for  fiscal  year  ending  June  80, 1888 |17,0>-' 

Value  of  imports  same  3  ear , 15£^  338.1 

Value  of  cxnorta  same  year , 183^IB0lI 

Greatest  oraught  of  vessels,  12  feet 


s?..-  «-c^"" 
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tween  cribs  rangiog  from  a  few  inches  to  2  feet.    The  natural  bottom 
here  is  hard  and  stony. 

2.  For  the  next  500  feet  the  cribs  sank  1867-1870  rest  apon  the  remains 
of  the  old  cribs  of  round  timbers,  flatted  at  their  beds,  built  1829-1834. 
Their  bearing  is  unequal ;  for  210  feet  they  overhang  1  to  3  feet.  In 
much  of  this  reach  the  planked  bottom  of  the  new  cribs  has  given  way 
and  a  few  of  the  bottom  timbers  have  been  started  loose ;  bottom  covered 
with  loose  stone. 

3.  For  the  next  300  feet  the  new  work  rests  inside  the  old ;  the  lake- 
wall  of  the  old  cribs  slopes  from  the  bottom  to  the  level  at  which  new 
work  begins,  or  is  bulged  between  those  levels.  There  is  much  scat- 
tered stone ;  the  beach  sand  begins  in  this  reach. 

4.  For  the  remainder  the  old  cribs  are  collapsed.  The  cross-ties  have 
so  far  disappeared  that  the  diver  could  put  the  whole  length  of  his  arm 
into  the  mortise.  The  lake  face  of  the  old  work,  as  t^v  as  it  can  be  seen, 
is  fairly  vertical.  The  bottom  shows  only  sand,  though  it  is  probable 
that  the  advance  of  the  beach  has  covered  stone  lost  from  the  old  cribs. 

It  is  in  this  last  reach  that  the  greatest  leakage  of  sand  has  occurred. 

The  wide  spaces  between  hew  cribs,  in  the  first  reach,  can  be  filled 
whenever  the  work  of  renewal  of  superstructure  uncovers  these  cribs. 

In  the  next  reach  the  stone  in  the  superstructure  shows  no  marked 
settling.  It  would  appear  that  the  filling  has  found  a  bearing  or  that 
there  has  been  some  repair  by  interior  work  of  which  the  office  has  no 
record. 

The  third  reach  gives  at  present  no  trouble.  It  appears  probable  that, 
with  the  advance  of  the  shore-line,  beach  sand  will  at  some  future  time 
leak  through.  To  make  the  lake-face  tight  would  be  a  work  of  great 
difficulty  and  expense,  from  the  mass  of  dlbris  to  be  cleaned  away,  and 
it  is  not  improbable  that  this  d6bris,  when  once  silted  up,  may  prove  an 
effectual  sand-check. 

It  is  noteworthy  that,  at  a  moderate  depth,  the  water  of  the  lake  is 
still  very  cold.  The  diver  complained  of  it,  and  his  appearance  indi- 
cated much  more  suffering  from  cold  than  during  much  longer  immer- 
sions at  depths  on  the  average  greater  in  October  last  year. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

GASL  F.  PAJ.PRBY, 


Captain  of  Engineers, 


The  Chief  of  Engineers,  TJ.  S.  A. 


M  M  4. 

IMPROVEMENT  OF  HARBOR  AT  LITTLE  SODUS  BAY,  NEW  YORK. 

OBJEOT. 

To  secure  a  channel  from  Lake  Ontario  into  Little  Sodus  Bay,  of 
navigable  width,  and  depth  not  less  than  15  feet  at  low  water. 

PROJECT. 

To  contract  by  breakwaters  the  entrance  of  the  bay  to  a  width  of  250 
feet  and  maintain  a  channel  200  feet  wide  and  15  feet  deep  at  extreme 
low- water  level,  protected  by  parallel  piers. 
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PRESENT  WORKS. 

(1)  West  breakwater  J  from  west  beach  to  west  pier,  469  feet,  10  feet 
wide;  substructure  cribs;  superstructure  timber- work  contiDuoas  oa 
sections  as  described  below : 

Section  A,  379  feet,  10  feet  wide;  cribs  and  superstructure  built  1870 
and  1871  now  buried  beneath  beach.  Section  B,  90  feet,  10  feet  wide; 
cribs  and  superstructure  built  1871.  This  section  joins  inner  end  of 
west  pier.  Section  0,  200  feet,  8  feet  wide;  brush  and  stake  work  bailt 
in  front  of  eastern  portion  of  breakwater  in  1887-'88. 

(2)  West  pier^  l,9(i0  feet  long,  20  feet  wide;  substructure  cribs;  super- 
structure of  timber-work  continuous  in  sections  as  below : 

Section  A,  186  feet,  20  feet  wide;- cribs  built  in  1854;  superstructure 
gone;  substructure  sound,  just  awash  at  present  stage  (2.0  of  gauge). 
Section  B,  800  feet,  20  feet  wide;  cribs  and  superstructure  built  iu 
18G7-'68  and  leveled  with  new  deck  in  1870-'71.  West  breakwater 
joins  this  section  40  feet  north  of  its  beginning.  Section  O,  260  feet, 
20  feet  wide;  cribs  and  superstructure  built  in  1870-71.  This  section 
includes  the  pier-head  30  feet  square  at  its  outer  end.  Section  D,  24'J 
feet,  20  Feet  wide;  cribs  and  superstructure  built  1881.  Section  E, 272 
feet  long,  20  feet  wide;  cribs  and  superstructure  built  1883.  Sectiou 
F,  200  feet  long,  20  feet  wide;  cribs  and  Ruperstructure  built  1885; 
repaired  and  refilled  1887.    This  section  carries  the  light-house. 

(3)  JSast  breakwater  J  1,850  feet  long,  20  feet  wide;  substructure  of 
cribs;  superstructure  of  timber- work  continuous  over  all;  connectiou 
with  shore  of  brush  and  stake  work  as  below : 

Section  A,  170  feet,  8  feet  wide ;  brush  and  stake  shore  oonnectioo, 
built  1885.  Section  B,  150  feet  long,  20  feet  wide;  cribs  and  super- 
structure built  1878.  Section  0,  750  feet  Ipng,  20  feet  wide ;  cribs  and 
superstructure  built  1875.  Section  D,  540  feet  long,  20  feet  wide ;  cribs 
and  superstructure  built  in  1874.  Section  E,  240  feet  long,  20  feet  wide; 
cribs  and  superstructure  built  in  1873.    This  section  joins  the  east  pier. 

Uast  pier  J  1,510  feet  long,  20  feet  wide ;  substructure  cribs ;  super- 
structure of  timber- work  continuous  in  sections  as  below : 

Section  A,  512  feet,  20  feet  wide;  cribs  built  in  1872-'73 ;  superstruc- 
ture rebuilt  yi  1887.  Section  B,  635  feet,  20  feet  wide ;  cribs  and  super- 
structure built  in  1881.  Section  C,  122  feet,  20  feet  wide;  cribs  aud 
superstructure  built  in  1882.  Section  D,  241  feet,  20  feet  wide ;  cribs 
and  superstructure  built  in  1883. 

CHANNEL.  ^ 

No  soundings  have  been  taken  during  the  year.  Soundings  tikken 
1881  showed  a  navigable  channel  of  12  feet  at  extreme  low  water.  The 
bed  of  this  channel  has  shown  little  or  no  change  since  the  extension 
of  the  west  pier,  1882-1885. 

OPEEATIONS. 

(1)  Tlie  building  of  200  linear  feet  of  stake  and  fascine  shore  revet- 
ment connecting  the  west  pier  with  the  west  beach.  Cost  of  material 
and  labor,  $807.27. 

(2)  Tiie  rebuilding  of  superstructure  on  512  feet  of  east  pier,  Section 
A,  from  its  junction  with  the  east  breakwater  outward.  Cost  of  roate* 
rial  and  labor,  $1,078  or  $9.13  per  linear  foot. 
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(3)  The  repair  of  outer  end  of  west  pier  by  bailding  four  interior  cribs 
and  refilling  oater  20Jfeetof  pier  with  stone.  Cost  of  material  and 
labor,  $267.05. 

(4)  Minor  repair  of  deck  of  east  breakwater.  Oost  of  material  and 
labor,  $94.82. 

'  Operations  were  begun  September  23, 1887,  and  completed  December 
23,  1887 ;  the  beginning  having  been  delayed  by  high  water  and  the 
completion  by  failure  of  timber  contractor  to  supply  material. 

The  stake  and  fascine  revetment  placed  in-  front  of  a  decayed  crib- 
work  as  an  aid  in  the  formation  of  a  beach  which  has  buried  most  of 
the  west  breakwater  has  done  its  work  well.  Already  while  in  pro- 
gress the  beach  was  Ailed  in  behind  it  aiyl  formed  in  front  of  it  to  such 
degree  that  it  was  carried  across  a  reach  which  was  at  the  beginning  of 
the  work  too  deep  to  admit  of  building  this  class  of  work.  This  dike, 
being  exposed  to  the  full  force  of  the  waves,  was  more  heavily  staked 
and  ironed  than  the  one  forming  the  shore  connection  of  the  east  break- 
water and  paved  with  large  stones  set  edgewise  and  settled  in  place 
with  the  mallet.  The  cost  of  the  work  has  been  about  half  that  of  re- 
building timber  superstructure  on  the  remains  of  the  old  west  break- 
water, and  it  is  not  likely  to  require  removsJ. 

All  operations  at  this  harbor  were  by  purchased  material  and  hired 
labor. 

BEMARKS. 

Ck>mplete  renewal  of  superstructure  is  needed  on  1,020  feetof  ttie  west 
pier,  seventeen  and  eighteen  years  old,  being  sections  A  and  B  outside 
junction  with  old  west  breakwater,  and  also  on  1,530  feet  of  the  east 
breakwater,  thirteen,  fourteen,  and  fifteen  years  old,  being  sections  "  0,^ 
"  D.»  and  "  B." 

Tne  pier  is  exposed  to  the  prevailing  storms,  and  its  breach  would 
fill  the  channel  with  the  sand  of  the  beach. 

The  breakwater  is  little.exposed  to  breach  except  from  the  somewhat 
rare  northeasters,  but  is  important  as  protection  to  vessels  lying  at  the 
coal  trestles.  For  this  purpose  it  is  desirable  that  the  new  super- 
structure have  a  greater  elevation  than  the  present,  which  can  be  gained 
without  increase  of  expense  by  the  parapet  form. 

The  shipments  at  this  harbor  during  the  past  season  have  been  in 
vessels  of  light  draught,  plying  to  Ganadian  harbors.  To  enable  ship- 
pers to  utilize  the  capacity  of  the  Welland  Oanal,  as  per  present  project, 
would  call  for  a  considerable  amount  of  dredging. 

The  commerce  of  this  port,  which  has  for  some  time  been  declining 
under  the  influence  of  railroad  competition  for  all  traf^c  but  that  of  the 
lake  shores,  shows  a  marked  revival  from  local  railroads  becoming  part 
of  the  Lehigh  Valley  system. 

The  shipments  of  the  past  year  show  decided  gain  over  those  of  the 
preceding. 

I  have  the  honor  to  recommend  the  maintenance  of  the  existing  works 
and  channel. 

XSTIHATB8. 

For  repairs |30,000 

Contingencies,  20  per  cent 6,000 

Total  <. 36,000 

BNa  88 131 
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Money  statement, 

July  1,  1887,  amount  available $14,193.08 

July  1,  188H,  amonat  expended  daring  fiscal  year,  excloBive  of  liabilities 
outstanding  Jul.7  1,  1887 7,165.55 

July  1,  1888,  balance  available 7,027.53 

Amount  appropriated  by  actof  Augastll,  1888 16,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 23, 0S7. 53 

{Amount  (estimated)  required  for  completion  of  existin^f  project, 16,500.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000,00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBBGIAL  STATISTICS. 

Name  of  harbor,  Little  Sod  us,  New  York;  collection  district,  Oswego,  N.  Y. ;  nesr- 
est  light-house,  Fair  Haven,  N.  Y. ;  a  fixed  white  light  of  the  fourth  order,  near  tki 
head  of  the  west  pier.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Amount  of  commerce  and  navigation  wJion  the  work  of  improvement  began  under  ^premt 

project,  in  1881. 


Arrivals  snd  departures. 

Ifmnbcr. 

Tomiafa 

ArriTals 

151 
247 

17.  H3 

DeDartDroA  ..........................................................  ......_..._. 

MM 

Imports $17i,O0iLll 

Eiporte S2,«0.N 

Revenues  collected,  1881 Si,2!!lt 

Arrivals  and  departuree  of  vesseU  during  the  fUoal  year  ending  June  30,  1888. 


Descriptioii. 

Anirala. 

Departnni. 

lliiiinlier. 

TooDMge^ 

Number. 

Tonage^ 

Steamers 

27 
166 

4,261 
41,686 

86 
IM 

4iW 

Sailing  vessels 

Total 

198 

48^838 

28t 

M.W 

Revenoe  from  cnatoms  daring  the  fiscal  year  eodhig  Jnne  80^  1888 tlfTlW 

Value  of  imports  same  yoiir —......—........'.''."****"' 4i.71S>M 

Value  of  exports  same  year .-..ITJ'T'-" •—.--• ^^1I7< 

Greatest  draught  of  vessels,  11  feet  


M  Ms. 

IMPROVEMENT  OF  HARBOR  AT  OSWEOO,  NEW  YORK. 


OBJECT. 


To  provide  a  basin  sufficient  for  the  needs  of  commei^e  at  the  moutk 
of  the  Oswego  River,  New  York,  and  to  seeure  and  n^aintain  a  navigable 
channel  into  said  \>a%\\iaii^T\y^T. 


^- 
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PBOJEOT. 

127. — To  inclose  by  breakwaters  a  western  basin  11  acres  oatside 
:head  line,  and  an  eastern  basin  9  acres  ontside  bulkhead  line,  and 
protect  the  entrance  channel  by  piers  (completed  1829):  pier  ex- 
led  1869. 

i70. — ^To  inclose  by  a  breakwater  of  crib- work  filled  with  stone,  a 
tern  basin  of  100  acres  outside  9-foot  curve  and  existing  western 
kkwater.    (Completed  in  1882.) 

(82. — ^To  build  an  eastern  breakwater  on  alignment  of  western,  shelt- 
g  an  eastern  basin. 

(83. — ^To  build  spurs  projecting  firom  lake  face  of  western  breakwater 
the  purpose  of  breaking  the  accumulated  and  reflex  waves,  occa- 
ed  by  that  breakwater,  which  have  rendered  the  entrance  excep- 
ally  difficult  and  dangerous  during  storms. 

PBESENT  WOBKS. 

)  Inner  west  breakwater,  1,993  feet  long,  of  masonry  and  crib- work, 
►elow: 

3Ction  A,  shore-arm,  250  feet  masonry,  built  1828,  in  good  preserva- 
.  Section  B,  lake-arm,  110  feet  masonry,  built  1828-'29,  dilapidated, 
ion  0, 248.8  feet  crib- work,  built  1828-'29,  repaired  and  rebuilt  1844- 
60-'67-'74,  now  ruinous  from  Are  and  decay.  Section  D,  838.2  feet, 
ime  description  as  above,  transferred  to  Light- House  Department  in 
K  Section  E,  lighthouse  pier-head  of  irregular  form,  extending  92 
on  line  of  breakwater,  and  132  feet  lakewai^ ;  crib- work,  built  1835, 
'ood  repair ;  transferred  to  Light-House  Department  in  1886.  Sec- 
F,  crib- work,  432  feet  long,  30  feet  wide,  extending  lakeward  from 
ion  E,  built  1869. 

)  Inner  east  breakwater^  760  feet  crib- work,  30  feet  wide,  built  1828- 
repaired  1844 ;  transferred  to  Gtorrit  Smith,  esq.,  in  1852. 
)  Outer  west  breakwater^  6,032  feet  long,  35  feet  wide ;  substructure, 
9 ;  superstructure,  timber- work ;  continuous  on  sections,  as  below : 
K^tion  A,  from  shore,  846.3  feet ;  cribs  built  1871-'72,  superstructure 
lilt  parapet  form,  9  feet  high,  1887,  bonded  into  that  of  following  sec- 
s :  Section  B,  outer  end  of  shore-arm,  70  feet ;  cribs  built  1872 ;  super- 
cture  rebuilt  parapet  form  12  feet  high,  1884 ;  upper  deck  and  sup- 
ing  timbers  of  creosoted  Georgia  pine.  Section  O,  beginning  of 
larm  of  breakwater,  from  angle  eastward  2,910  feet;  cribs  built 
^77  upon  natural  bottom  of  the  lake.  Superstructure,  continuous, 
lilt  parapet  form,  12  feet  high,  1884 ;  upper  deck  and  suppQrting  tim- 
I  of  creosoted  Georgia  pine.  In  this  section  is  the  breach  of  1884, 140 
wide  and  475  to  615  feet  east  from  the  angle.  Section  D,  continu- 
n  of  lake-arm,  570  feet ;  cribs  built  1877-'79,  on  natural  bottoin  of 
I.  Superstructure  continuous,  8  feet  high,  cross-section  rectangular, 
1 1877-^79.  Section  E,  continuation  of  lake-arm,  900  feet ;  crib  built 
^,  on  foundation  3  to  6  feet,  trench  dredged  in  sand  and  filled  with 
le.  Superstructure  (continuous  except  at  end  of  1879  work)  8  feet 
I,  cross-section  rectangular,  buUt  1879-^80.  Section  F,  continuation 
kke-arm  to  eastern  angle,  490  feet;  cribs  built  1880-'82,  on  foundation 
10  feet,  trench  dredged  in  sand  and  filled  with  stone.  Superstruct- 
12  feet  high,  parapet  form,  rebuilt  1884,  all  of  white  pine.  Section 
hannelarm,  246  feet  long  from  south  side  of  lake-arm ;  cribs  built 
r,  foundation  4  to  10  feet,  trench  dredged  in  sand  and  filled  with  stone. 
Brstructure  on  first  62  feet,  parapet  form  12  feet  high,  built  1882 ; 
linder,  with  rectangular  cross-9eotioQ;  6  fi^t  high,  built  1882, 
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(4)  Detached  spur^  100  feet  long«  40  feet  wide,  250  feet  from  entraDce, 
10  feet  from  lake  face  of  breakwater,  on  trenched  riprap  foandation  bdlt 
in  1885. 

(5)  Outer  east  brealcwater^  locs^ted  on  the  prolongation  of  the  line  of 
the  lake  arm  of  the  onter  west  breakwater,  351.75  feet  eastward  from 
it,  consisting  of  a  lake-arQi  and  a  channel-arm. 

Section  A,  lake  arm,  213  feet  long,  cribs  bnilt  1882 ;  foandation  4  to 
10  feet  trench  dredged  in  sand  to  rock  and  filled  with  stone ;  snpers^ct- 
nre,  parapet  form,  12  feet  high,  continnons,  bnilt  1882,  all  of  white  pine. 
Section  B,  channel-arm,  35  feet  from  sonth  side  of  lake-arm  sonthward, 
crib  built  1882,  foandation  10  feet  trench  dredged  in  sand  to  rock  auid 
filled  with  stone. 

Channel. 

A  channel  18  feet  deep  at  entrance,  shoaling  to  15  feet  in  a  little  less 
than  2,000  yards,  was  dredged  in  1884. 

OPBBATIONS. 

(1)  Under  contract  with  J.  B.  Donnelly,  signed  Jaly  1,  and  extended 
on  October  31,  1887,  renewal  of  saperstructore,  in  parapet  form,  9  feet 
high,  on  846.3  feet  of  shore-arm.  Goat  ander  contract  $28,940.22,*  in- 
spector, $333.33 ;  being  for  ranning  foot,  $34.00. 

(2)  By  purchased  material  and  hired  labor,  repair  of  breach,  below 
water,  near  and  west  oi  great  breach  of  1884.  Cost  of  material  and 
labor,  $511.20. 

(3)  By  parchased  material  and  hired  labor,  repair  of  wharf  front, 
United  States  reservation^  at  old  stone  breakwater.  Oost  of  matepal 
and  labor,  $512.40. 

(4)  By  parchased  material  and  hired  labor,  repair  of  breach  made  by 
steamer  Monteagle  April  26, 1888.    Oost  of  material  and  labor,  $25.89. 

(5)  By  parchased  material  and  hired  labor,  minor  repairs,  including 
submerged  breach,  section  D,  and  redecking  connterforts.  Cost  of 
material  and  labor,  $2,089.11. 

The  work  ander  contract,  delayed  by  the  late  high  water,  was  begun 
Aagust  15  and  completed  November  30.  The  work  in  progress  was 
tested  by  two  severe  storms,  the  parapet,  framed  bat  not  filled  or  decked, 
being  exposed  to  the  shock  of  heavy  waves.  It  bore  the  test  well ;  no 
timbers  were  torn  out,  and  only  two  of  the  banqaette  walls  displaced  to 
sach  a  degree  as  to  require  the  use  of  clamp  screws. 

The  breach  mentioned  above  (2)  was  in  a  crib  sank  at  the  close  of  the 
season  of  1872,  injured  by  storm  before  saperstracture  was  baUt  over 
it,  and  repaired  in  place ;  as  the  cribs  in  the  breach  have  been  torn 
away  by  successive  storms,  its  situation  has  again  become  an  exposed 
one,  and  it  has  again  yielded.  In  the  repair  of  the  breach,  this  crib 
should  be  replaced  by  a  new  one,  unless  more  thorough  repair  shoald 
be  possible,  when  the  shaken  parapet  superstmcture  shall  have  been 
removed,  than  under  the  conditions  of  this  year's  work. 

The  repairs  mentioned  above  (3  and  5)  were  carried  on  with  a  small 
working  party  as  a  means  of  holding  workmen  engaged  for  the  other 
works  during  the  delay  caused  by  the  non-delivery  of  timber. 

The  breach  made  by  the  steamer  Monteagle  was  made  on  a  fair  day 
and  in  still  water.    It  was  apparently  due  solely  to  careless  handling. 

Renewal  of  superstructure  is  needed  on  extension  of  light-bouse  pitf» 
Section  F,  inn^r  ^e>^t\iT^^^^^\«t, 


AfPENDii   itM — REPORt  Ot   CAPtAIN  iPALt'RET.         2d85 

The  saperstriicture  of  sections  D  and  E,  outer  west  breakwater,  now 
eight  and  nine  years  old,  has  been  repeatedly  injured  by  storms  and 
repaired,  and  is  mnch  shaken.  With  freqaent  repair  it  may  serve  two 
years  more  without  serious  breach,  but  should  soon  be  renewed  in  the 
parapet  form,  continuous  with  sections  0  and  F. 

The  riprap  foundation  of  the  spur-crib  has  proved  insufficient.  The 
storm  of  November  19, 1886,  carried  away  that  of  the  northwest  comer, 
producing  a  settling  of  about  8  feet,  and  twisting  the  crib.  The  set- 
tling of  the  new  stone  placed  to  repair  that  loss,  and  of  the  old  under  the 
unequal  bearing,  now  leaves  the  crib  settled  uniformly  along  its  west- 
ern face  8  feet. 

This  spur  crib,  placed  1885,  has  proved  a  manifest  improvement  of 
the  entrance  to  the  harbor  by  its  effect  in  breaking  the  accumulated 
wave  sweeping  the  length  of  the  lake  front  of  the  west  breakwater. 
The  completion  of  the  project  of  1883,  by  placing  at  least  one  more  on 
that  face,  would  materially  aid  this  improvement,  and  also  lessen  the 
shock  upon  the  one  now  placed  and  the  scour  upon  its  foundation. 

A  petition  has  been  presented  for  the  removal  of  the  small  section  of 
east  breakwater  now  completed,  as  offering  greater  hindrance  to  com- 
merce by  theinci^eased  difficulty  of  entrance  than  aid  by  the  additional 
shelter  afforded.  Beports  on  this  subject  are  printed  in  the  Report  of 
Ohief  of  Engineers  for  fiscal  year  1887. 

The  commerce  of  Oswego  has  shown  no  regular  increase  or  decrease 
since  1875,  and  has  varied  within  narrow  limits  during  that  period. 
That  of  this  year  is  exceeded  by  but  four  years  of  the  past  thirteen. 

At  this  harbor  I  have  the  honor  to  recommend :  (1)  The  maintenance 
of  the- existing  west  breakwater  as  now  standing;  (2)  The  removal  of 
the  east  breakwater :  (3)  The  building  of  one  spur-crib  150  feet  in  length 
as  per  project  of  1883. 

S8TIMATE8. 

For  repairs $45,000 

For  spur 30,000 

For  removal  of  east  breakwater ,\ 15,000 

For  contingencies,  20  percent 18,000 

Total 108,000 

Name  of  harltor,  Oswego,  N.  T.  Collection  district,  Oswego,  N.  T.  Nearest  light- 
boose,  Osweeo,  N.  Y.  A  fixed  white  lieht  of  the  third  order  at  the  eastern  end  of 
the  old  west  breakwater,  a  fixed  red  light  of  the  fourth  order  on  eastern  end  of  outer 
west  breakwater,  a  fog-bell  attached. 

Money  statement 

Jaly  1,  1887,  amonnt  available,  J  g^^fflng  imp^i^em;^^:::  *ilS^ 

t62,rJ7.78 

Jaly  1,  1888,  amonnt  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1, 1887 34, 110. 72 

Jnly  1,  1888,  outstanding  liabilities 989.02 

35,099.74 

Julyl,  1888,  balance  available 27,638.04 

Amount  appropriated  by  act  of  August  11,  1888 100,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 127, 638. 04 
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ArrivaU  and  departures  of  vessels  dufing  ike  fiscal  year  ending  June  20, 1688. 
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Descriptioii. 

AniTBlA. 

DepsitBm. 

number. 

Tomiage. 

KoiDber. 

Tom 

Rtoanif^rfi ..................................................... 

898 
2.028 

74,156 
868,907 

],9&4 

TX 

Sailing  vessels  ...., 

so; 

Totfth 

2,42Q 

444.063 

2.368 

lii 

Revenue  from  cnstoms  for  fiscal  year  ending  June  30, 1888 |S?(1,W 

Value  of  lumber  imported  same  year  (149,9A867  feet) l,^2i 

Valne  of  barley  imported  same  year  (3,619,555  basbeLi) 2,S(S.r3 

Value  of  all  other  imports 236,^ 

Value  of  coal  exported  same  year  (473,349  gross  tons) 2,(163,33 

Value  of  all  other  exports -. 45,8L 

Greatest  draught  of  vessels,  12  feet  6  inches. 


MM  6. 
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IMPROVEMENT  OP  HARBOR  AT  SACKETT'S  HARBOR,  N.  Y. 

OBJEOT. 

To  deepen  tbe  harbor  within  Ship-house  Point  over  an  area  of  ah 
15  acres  to  12  feet  at  extreme  low  water.  ' 

This  project  was  adopted  in  1881.    Previous  to  1881  $6,000  was 
pended  in  1826-1828  in  deepening  the  same  area. 

PRESENT  PROJECT. 


■■.J 


To  limit  tbe  excavation  to  an  area  of  about  6  acres  and  to  define 
entrance,  and  iirovide  a  moorinff  niace  bv  a  crib  18  fftftfc  nnnnrA.  dIa 


*«*v-   -  s-l- 
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OPEBATIONS. 

None  daring  the  fiscal  year,  the  balance  of  appropriation  being  in- 
snfBcient  for  nsefol  effect. 

Money  statement. 

July  1, 1887,  amonnt  available I7S2.11 

July  1, 1888,  amonnt  expended  during  flsoal  year,  excloBive  of  liabilities 
oatetanding  July  1, 1887 11.97 

July  1,1888»  balance  available 60.14 

Amoont  appropriated  by  aot  of  Angnstlly  1888 2,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 2,060.14 

i  Amonnt  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMBRCIAL  8TATI0TIC8. 

Name  of  harbor,  Sackett's  Harbor  N.  Y. ;  collection  district,  Cape  Vincent,  N.  Y. ; 
nearest  li^ht-house,  Sackett's  Harbor,  N.  T.  A  fixed  white  light  of  the  fifth  order  on 
Horse  Island,  1^  miles  west  of  town.    Nearest  work  of  defense.  Fort  Ontario,  N.  Y. 

Amount  ofoommeroe  and  navigation  when  (he  work  of  improvement  began  under  the  presen 

profeei  in  1883. 


ArxiTA  U  aad  departoret. 

Namber. 

Tannage. 

Arivals... ..••.. 

178 
177 

6,  MS 

Departures.......  ••• 

6,000 

Imports $21,005.00 

Bxports 9.800.00 

Berenne  oolleoted,  188S 8,430.66 

Arrivals  and  departwree  of  veeeeU  during  the Jieeal  year  ending  June  30, 1888. 


Deseriptiim. 


Steamers 

Si^linff  Teasels. 
Total .... 


▲nirals. 


Namlier. 


81 
54 

116 


Tonnage. 


1,458 
4,240 
6^707 


Departures. 


Number. 


62 

62 

114 


Tonnage. 


1,602 
4,065 
6,667 


Berenne  from  onstoms  for  same  year... 

▼alne  of  imports,  same  year 

▼alne  of  exports,  same  year 

Greatest  draaght  of  Tssaels,  11|  fset. 


...  83,870.66 

....  41,19&04 

none.' 
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IMPROVEMENT  OF  OGDENSBUBQH  HABBOB,  ON  THE  BIVEB  SAiNT  LAW- 
BENCE ;  OF  HABBOBS  ON  LAKE  CHAMPLAIN ;  AND  OF  QBASS  AND  TL 
CONDEBOGA  BIVEB8,  NEW  TOBK ;  AND  OF  OTTEB  CBEEK,  VEBMONT. 


BEPOBT  OF  MAJOR  MILTON  B.  ADAMS,  C0BP3  OF  BNGINEEBS,  OFFICEB 
IN  CHARGE,  FOR  THE  FISCAL  YEAB  ENDING  JUNE  30,  1888. 


niPBOYEMENTS. 


1.  OgdoDsburgh  Harbor,  New  Tork. 

2.  Grass  Biver  (at  Massena),  New  York. 

3.  Breakwater  at  Bonse's  Point,   Lake 

Champlain,  New  York. 

4.  Swanton  Harbor,  Vermont. 

5.  Breakwater  at  Gordon's  Landing,  Lake 

Cbamplain,  Vermont. 


6.  Plattsbnrgh  Harbor,  New  York. 

7.  Borlington  Harbor,  Vermont. 
6.  Otter  Creek,  Vermont. 

9.  Ticonderoga  Biver,  New  York. 
10.  Narrows  at   Lake  Cbamplain,   New 
York  and  Vermont. 


United  States  Engineeb  Office, 

Burlingtony  Vt.j  July  10,  1888. 

Oenebal  :  I  have  the  honor  to  transmit  herewith  annaal  report  for 
river  and  harbor  works  under  my  charge  daring  the  fiscal  year  ending 
Jane  30, 1888. 

Very  respectfnlly,  your  obedient  servant, 

M.  B.  Adams, 

Major  of  JSngineers, 
The  GmEF  of  Engineebs,  XT.  B.  A. 


N  N  I. 

IMPBOVEMENT  OF  OODENSBUBGH  HABBOB,  NEW  YOBK. 

A  project  was  formed  for  the  improvement  of  this  harbor  by  a  Board 
of  Engineer  Officers  in  1868,  which  provided  for  dredging  the  channel 
of  the  Oswegatchie  Eiver  below  the  bridge,  deepening  the  channels 
along  the  city  front  on  the  St.  Lawrence  Eiver  and  across  the  bar  north- 
east of  the  light-honse,  and  the  constraction  of  a  pile-pier  to  i)revent 
the  water  of  the  Oswegatchie  speading  over  the  bar  or  shoal  between 
these  channels.    The  pile  work  was  only  recommended  in  the  event  of 
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the  water  of  the  Oswegatchie  not  following  the  lines  of  the  deep^ied 
channels  after  the  dredging  had  been  completed. 

The  dredging,  as  provided  for  in  the  project,  was  completed  in  187fi, 
and  the  piling  was  found  unnecessary ;  conseqaently,  operations  were 
confined  to  dredging  the  channels,  which  were  left  in  good  conditian. 

For  a  few  years  following  the  completion  of  the  project  of  1868  ttee 
was  a  suspension  of  operations.  The  harbor  was  ordered  resorveyed 
in  1879,  which,  being  done  in  1880,  showed  considerable  shoaling  of  the 
channels  during  these  four  years  of  inactivity ;  and  forthermore  that 
the  obstructions  in  the  channels  were  mainly  due  to  saw-dust  uid  other 
waste  products*  of  saw-mills  which  had  b^n  thrown  into  the  Ctewe- 
gatchie  Eiver  in  violation  of  local  regulations  forbidding  it.  The  amoant 
of  damage,  or  shoaling,  as  shown  by  the  survey  of  1880,  was  40,000 
cubic  yards,  which  it  was  estimated  would  cost  $12,000  to  remove,  so 
as  to  place  the  chauuel  in  good  condition  again. 

The  collector  of  customs  informs  me  that  'this  practice  has  ceased, 
and  that  the  few  saw-mills  there  now  use  steam  power  and  burn  tiieir 
refuse. 

The  original  project  was  estimated  to  cost  $175,000,  and  there  had  been 
expended  up  to  1880,  exclusive  of  $3,000  for  a  survey  in  1852,  $107,000, 
leaving  $68,000  still  due  the  general  improvement,  owing  to  the  piling 
of  the  project  not  being  require^. 

In  1882  it  was  recommended  to  place  the  harbor  in  condition  to  ad- 
mit the  largest  vessels  that  will  be  able  to  pass  the  enlarged  Welland 
Canal,  at  an  estimated  cost  of  $76,000,  as  follows : 

Oater  bar,  1,500  feet  by  400  feet  by  3.1  feet,  about  80,000  yiods,  at  30  cents  per 

yard.....! .^.  »24,000 

Near  Rome,  Watertown  and  Ogdensburgb  Railroad  wbarves,  1,150  feet  by  300 

feet  by  3  feet,  40,000  yards,  at  40  cents  per  yard 16,000 

Oswegatchie  month,  1,000  feet  by  300  feet  by  Ld  feet,  20,000  yards,  at  20  cents 

per  yard -- --. 4,000 

Channel  along  city  front,  7,200  feet  by  150  feet  by  4  feet,  160,000  yards,  at  80 

cents  per  yard • - 32,000 

Total 76,000 

This  estimate  was  intended  to  provide  for  a  depth  of  15  feet  in  the 
channels  and  16  feet  over  the  enter  bar. 

Operations  have  been  carried  on  in  accordance  with  the  above  scheme 
of  improvement  siuce  1882,  and  under  contracts  dated  December  13, 
1883,  August  26,  1884,  September  12,  1885,  and  November  19, 1880. 
There  were  35,345  cubic  yards  removed  under  the  first  contract  from  the 
vicinity  of  the  Central  Vermont  Eailroad  wharves  and  from  the  channel 
near  by,  connecting  with  the  St.  Lawrence  Eiver;  48,194  yards  were 
removed  under  the  second  frojm  the  channel  near  the  Eome,  Watertown 
and  Ogsdenburgh  Railroad  wharves  and  thfit  leading  therefrom  to  the 
St.  Lawrence  River ;  14,988J^  yards  were  removed  fix)m  the  angles  in 
the  channels,  under  the  third  contract,  and  under  the  fourth  contract, 
which  was  completed  August  31, 1887,  there  were  51,389.37  cubic  yards 
removed,  mostly  from  the  channel  along  the  city  front,  and  52  yards  of 
gravel  and  3  large  bowlders  were  removed  from  near  the  mouth  of  the 
Oswegatchie  River.  The  prices  paid  under  these  contracts,  owing  to 
the  development  of  harder  material  in  the  bottom  than  the  original 
estimate  contemplated,  were  such  that  they  seemed  to  indicate  that  the 
total  figures  in  the  estimate  would  prove  too  small,  until  the  foorth 
contract  was  made,  whi<jh  was  at  prices  low  enough  to  warrant  an  ex- 
pectation that  the  entire  amount  of  the  original  estimate  may  not  be 
exceeded,  notwithstanding  the  obstacles  which  are  now  known  to  exist. 
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At  the  close  of  the  present  fiscal  year  149,916.87  cubic  yards  of  mad, 
etc.,  52  yards  of  gravel,  and  three  large  bowlders  have  been  removed 
from  the  channels  of  this  harbor,  at  a  cost  of  $35,000,  consuming  the 
available  funds ;  and  about  the  same  amount  remains  to  be  removed, 
mostly  in  the  city  front  channel,  in  order  to  complete  the  scheme  of  im- 
provement as  per  estimate. 

There  are  $40,000  asked  for  this  harbor  to  be  applied  to  dredging 
operations. 

Money  statement. 

July  1, 1887,  amount  avaUable $6,568.44 

July  1, 1888,  amonnt  expended  doriDg  fiflcal  year,  exoloBiye  of  liabilities 
outBtanding  July  1, 1887 6,568.44 

Amonnt  appropriated  by  actof  Angnat  11, 1888 15,000.00 

f  Amonnt  Teetimated)  required  for  completion  of  existing  project 25, 000. 00 
Amonnttnatcanbeprofitably expendedinfiscal vearendmff June30, 1890    25,000. 00 
Submitted  in  compliance  With  requirements  of  sectiouQ  i  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Ogdensbnrgh,  N.  T. ;  collection  district,  Oswegatchie;  nearest  light- 
bouse,  Ogdensbnrgh,  N.  T. 


KKCAPITULATIOK  OF   THE    BUSINESS  OF    THE    DISTRICT  OF  OSWEGATCHIE  FOR    THE 

1887. 


With  the  exception  of  a  small  percentage,  the  transactions  relate  to  the  business  of 
the  port  of  Ogdensbnrgh. 

Statement  of  the  value  of  importe  and  eaeports,  amonnt  of  duties  and  fees  eolleotedf  and 

number  ifveeeeU  entered  and  cleared  during  the  year  1887. 


Item. 

Amonnt 

Item. 

Amount. 

Value  of  dntiaUe  imports  entered 

•fnp  AATiAninntioii 

$1,147,982.00 

749,641.00 

1,695.930.00 

Value  of  imports  under  consular 
seal 

Duties  on  imports  under  oonsalar 
Boal.  e8timat<Mi 

$1, 538, 100. 00 

Valae  of  free  importe  entered  for 

Anfiflnmntinn ..    

114. 067. 80 

Value  of  aomeeticmerohandiae  ex- 
ported  

Makincr  tot^l  of  KAvne 

1,653.076.80 

Duties  collected  on  imports  for 
conanmotioD .. 

Valaeof  importa  entered  waiehooae 

Dntiea  on  importa  entered  ware- 

booae .........^r 

8,63L00 
3,066.42 

197. 540. 61 

Duties  collected  on  importa  ftom 
warehoniio . . 

053.49 

Kaking  total  Talne  of  importa  en- 

6,697.42 

Fees  collected 

4, 281. 00 

Tnfii]  Atnnunf:  AoIlAAtAd 

202  775.10 

Value  of  importa  entered  for  trana- 
portation  to  other  diatriota  and 
ezDorted........... .............. 

57,704.00 
23,62L58 

Total  value  of  imports  and  ex- 
ports   ^ 

Estimated  value  of  merchandise 
from  domestic  Dorts............ 

6,115,006.75 

Bnties  on  importa  tranaported  to 
other  diatricta  and  exported 

4. 200. 000. 00 

Estimated  value  of  merchandise 
shipped  to  domestic  ports 

Total  ascertained  and  estimated 
value  of  the  commerce  of  the 
port 

Making  total  Talae  of  importa  thna 
AntMiMd                -.   . .. 

81, 415. 58 

6,000,000.00 

Value  of  importa  entered  for  trana- 

portation  to  other  diatriota 

Initiea  on  importa   entered  for 

transportation  to  other  diatriota. 

1 

549,222.00 
28,846.85 

16.315.096.75 

Number  of  entries  of  '^ssels 

Nnmber  of  clearances  of  vessels.. 

Tonnage  of  vessels  entered 

Tonnage  of  vessels  cleared 

1,830 
1,296 

MaUng  total  Talae  of  same 

577,668.85 

281.719 
280,716 

■  1 1    -— • 
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Leading  articles  of  merchandise  received  from  fordgn  ports  and  receive  from  and  tH^fd 

to  domesdo  ports  during  the  year  1887. 


Articles. 


Qnantity. 


Wheat buihelB-. 

Com do.... 

Barley .do..-. 

OaU.  '.do.... 

Potatoes do  ... 

Flour ba»el8.. 

Hay tons.. 

Strata do.-, 

£ggB dozen . . 

Lumber feet. 

Laths pieces. 

Shingles number. 

Sheep do... 

Cattle do... 

Horses do... 


833,036 

2,964,629 

673,554 

810, 109 

2,800 

108,378 

600 

100 

1.603,130 

62, 140, 069 

6.665,000 

6.906,000 

62.893 

2,378 

1,808 


Articles. 


Hogs......... number.. 

Butter pounds.. 

Cheese boxes.. 

Pork barrels.. 

Hides num  ber. . 

Wool pounds.. 

Coal , t^ns.. 

Feed do  .. 

Kerosene  oil barrcld.. 

Dry  goods,  hardware,  sugar,  iron  ore, 
and  other  merchandise  arrived  from 
Boston  and  other  cities  via  Ogdens- 
bnrgh  and  Lake  Champlain  llail- 
road,  and  shipped  to  Chicago  and 
other  Western  cities tons. . 


QontitT. 


The  above  was  obtained  through  the  kindness  of  the  collector  of  easterns. 


306,  ft» 

1,5S-. 
Ifl!,.^ 

mm 

112. 2S4 
17.  o» 


M,l« 


NNa. 

IMPROVEMENT  OP  GRASS  RIVER,  AT  MASSENA,  NEW  YORK- 

There  have  been  no  operations  anderthe  above  head  during  the  past 
year. 

The  project  for  this  improvement  was  adopted  in  1881,  and  appears 
in  the  Report  of  the  Chief  of  Engineers  for  that  year,  pages  2457  to 
2460.  It  contemplates  the  formation  of  a  channel  from  the  St.  Law- 
rence River  to  Massena  Village,  a  distance  of  about  7 J  miles  by  water, 
with  a  least  width  of  40  feet  and  a  least  depth  of  4  fee^  at  an  estimated 
cost  of  $12,000, 

The  items  of  the  estimate  are  as  follows : 

Excavation  at  rapids,  2,000  yards,  at  |4  per  yard 18,000 

Excavation  at  Haskell's  Whar^  1,500  yards,  at  |1  per  yard 1, 500 

Excavation  at  other  points  3,000  yards,  at  50  cents  per  yard 1, 500 

Contingencies,  etc /- 1.000 

Total 12.000 

Under  an  appropriation  of  $3,000  for  this  work  proposals  were  in- 
vited in  April,  1883,  for  the  removal  of  2,000  cubic  yards  of  obstmctiDg 
material  at  rapids,  the  first  item  as  above,  and  in  response  only  one  bid 
was  received,  at  the  rate  of  $6  per  yard.  It  was  evident,  therefore,  that 
it  would  cost  at  least  $12,000  to  make  the  improvement  at  that  point 
and  that  the  funds  available  were  only  sufficient  to  remove  one-fourth 
of  that  single  obstruction.  As  no  benefit  could  arise  from  the  work 
unless  completed,  and  as  the  work  could  be  carried  on  more  economic- 
ally when  the  improvement  of  at  least  one  place  could  be  accomplished 
in  one  season's  operations,  an  additional  appropriation  of  $9,000  was 
asked  for,  and  no  further  action  has  been  taken  since. 

During  the  fiscal  year  some  inquiry  was  made  by  dredgemen  in  re- 
gard to  this  work,  and  they  were  informed  as  to  its  nature,  amount,  etc, 
and  proposals  were  solicited  from  them  for  undertaking  the  improve- 
ment, but  they  made  no  definite  offer  and  nothing  has  been  done. 

The  balance  of  the  appropriation,  after  paying  the  cost  of  advertising, 
etc.,  amounting  to  $2,948.60,  is  now  to  the  credit  of  the  improvement. 


rn-^»t-'-fc- 
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lu  case  additional  fands  become  available  for  this  work,  it  is  expected 
to  apply  tbem,  together  with  the  balance  now  on  hand,  in  dredging  op- 
erations according  to  the  original  plan. 

Money  statement. 

July  1,  I8d7,  amount  avaUable $2,948.60 

July  1,  1888,  balance  available 2,94a60 

r Amount  (estimated)  required  for  completion  of  existinn:  project 17, 600. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    17,600. 00 
I  Submitted  in  compliance  with  requirements  of  seotiona  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Name,  Grass  Biver  (Massena),  New  York.  Collection  district,  Oswegatchie.  Nearest 
light-house,  Ogdensbnrgh,  N.  Y. 

A  steam  ferry-boat  makes  regular  trips  from  Cornwall,  in  Canada,  opposite  the 
mouth  of  Grass  Biver,  to  a  point  a  mile  below  Massena,  bevond  which  the  obstruc- 
tions in  the  channel  will  not  allow  the  boat  to  go.  The  collector  of  customs  was  un- 
able to  famish  any  statement  of  receipts,  and  it  is  presumable  that  little  or  nothing 
was  collected. 


NN3. 
BBEAKWATEB  AT  BOUSE'S  POINT,  LAKE  CHAMPLAIN,  NEW  YOBK. 

Operations  have  been  carried  on  daring  the  year  in  accordance  witli 
the  original  plan  adopted  in  1885,  and  under  contracts  dated  Angast 
22, 1885,  and  October  28, 1886. 

The  first  contract  was  made  with  Eichard  Fenner  Hawkins,  of  Spring- 
field, Mass.,  for  the  constmction  of  800  linear  feet  of  breakwater  ad- 
joining the  shore ;  the  other  with  John  L,  Johnson,  of  Fulton,  N.  Y., 
for  the  extension  of  the  800-foot  shore  section,  550  feet  further  into  the 
lake.  The  last  annual  report  stated  that  an  extension  of  time  for  com- 
pletion of  the  firs^t  contract  to  September  30, 1887,  had  been  requested 
and  granted,  and  that  it  was  occasioned  by  the  novel  character  of  the 
work,  in  connection  with  the  handling  and  laying  of  the  large  stones  on 
the  slopes  and  crown  of  the  breakwater.  This  contract  was  completed 
and  closed  within  the  extension  of  time  that  was  granted. 

Work  under  the  second  contract  has  been  progressing  fairly  well. 
Most  of  the  rubble-stone  required  in  the  foundation  of  this  550-foot  sec- 
tion was  placed  during  the  winter  of  1887,  and  has  had  time  for  thor- 
ough settlement  before  the  large  stones  are  added  as  a  facing  and  (frown- 
ing along  this  portion  of  the  structure. 

There  were  65  linear  feet  of  this  section  of  the  breakwater  completed 
during  the  fiscal  year  by  the  addition  of  the  large  crowning  and  facing 
stones,  and  as  the  second  contract  does  not  require  completion  until 
November  30, 1888,  it  is  believed  it  will  be  finished  well  within  that 
date,  consuming  the  available  funds. 

The  good  effects  of  this  improvement  are  apparent  along  the  town 
front  and  at  the  docks  by  the  comparative  calmness  of  the  water  there 
now  during  southeasterly  storms,  which  formerly  caused  considerable 
commotion. 

.As  funds  become  available  for  this  work  they  are  to  be  applied  under 
the  approved  project,  which  contemplates  the  construction  of  a  straight 
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breakwater  of  rabble  and  large  stone  extending  from  Stony  Point  in  the 
general  direction  of  the  soathern  point  of  the  6-foot  curve  sonftof 
Windmill  Point  until  the  18foot  curve  is  reached,  a  total  distance  of 
about  2,000  feet.  The  estimated  cost  of  the  breakwater  was  placed  at 
$110,000.  To  date  there  have  been  two  appropriations  for  this  improve- 
ment, amounting  to  $55,000,  which  has  either  been  consumed  or  placed 
under  contract. 

Money  ttatemenU 

July  1,1887,  amonnt  available T $23,970.59 

July  1,  1888,  amount  expended  daring  fiBoal  year,  ezclnsiTe  of 

liabilities  outstanding  July  1,  1887 $14,402.21 

July  1,  1888,  outstanding  liabilities 2,225.11 

July  1, 1888,  amount  covered  by  existing  contracta 6, 9b5. 00 

23,642.38 

July  1, 1888,  balance  available 328.27 

Amount  appropriated  by  act  of  August  11, 1888 ][    13,500.00 

AmoDut  available  for  fiscal  year  ending  June  90, 1889........ 13,ffl8.27 

{Amount  (estimated)  req  uired  for  completion  of  existing  projeot 41, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  enSlng  June  30,  i890    41^  500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 


COMMBBCIAi  8TATI81IGS. 

Name  of  harbor,  Rouse's  Point,  K.  T.;  collection  district,  Champlain :  neaiest  light- 
house, Windmill  Point. 

Number  of  ve$seU  and  tonnage  cleared  for  and  entered  fircm  foreign  parte  during  the  year 

Entered : 

Number  of  vessels 1015 

Tonnage r.V.r.'.'.r.lI!"  %,m 

Cleared ; 

Number  of  vessels 1  034 

Tonnage ir.l""*."!!!'.!  99i042 

Value  ofmerohandise  exported  by  vessels  during  1887 |850  OiXI 

Lumber  imported  during  eeaeon  of  namgaHon  by  veeeele, 

Lumber feetB.  M..       153,035,758 

Value |8,688.a2dOO 

Duties 303,833.95 

Value  and  duties  collected  on  various  articles  imported  by  vessels  during  year  1887. 

Value..  1152,673.00 

Duties  collected 24  ^.13 

Value  of  free  goods  imported  by  vessels  during  year  1887  ..'.'."!.*.'.  ']]llll      50*845,00 

The  above  was  obtained  through  the  kindness  of  the  collector  of  cus- 
toms. 


N  N4. 

IMPROVEMENT  OF  SWANTON  HARBOB,  VERMONT. 

The  project  was  adopted  in  1873,  and  the  undertaking  was  thought  to 
be  of  doubtful  expediency  at  that  time,  as  shown  by  the  report  of  the 
omcer  th^n  in  charge.    ^See  Annual  Report  Chief  of  Engineers,  1B73, 
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page  396.)  Sabseqaent  events  have  shown  that  the  doubts  as  to  the 
propriety  of  trying  to  anticipate  the  wants  of  the  harbor  in  its  improve- 
ment, which  were  expressed  in  submitting  the  original  report  and  pro- 
ject, were  well  grounded. 

The  appropriations  which  have  been  made  from  time  to  time  have 
been  expended  in  the  construction  of  a  breakwater;  the  docks  and 
wharves  it  was  designed  to  protect  were  never  built,  however,  and  the 
shipping  facilities  at  the  harbor  now,  Instead  of  being  located  where 
they  would  have  received  some  protection  from  the  breakwater,  are 
clustered  around  two  docks  three-fourths  of  a  mile  from  it. 

In  consideration  of  the  foregoing  facts,  and  the  uncertainty  attending 
the  location  of  docks  and  wharves  that  were  possibly  to  be  built,  it  has 
been  recommended  for  some  years  that  no  further  appropriation  be  made 
for  this  harbor  until  the  future  development  of  the  shipping  and  com- 
mercial interests  indicate  more  definitely  the  direction  in  which  improve- 
ment should  be  made  for  their  protection. 

According  to  therpreliminary  examination  and  survey  made  in  October 
and  December,  1884,  and  reported  in  January,  1885,  it  would  seem  that 
the  conditions  for  indicating  more  definitely  the  direction  in  which  im- 
provement should  be  made  have  arrived. 

Should  the  work  be  undertaken,  however,  instead  of  following  the 
exact  scheme  of  that  report,  I  would  recommend  the  building  of  a  break- 
water nearly  parallel  with  and  about  1,000  feet  distant  from  the  shore, 
from  a  point  200  feet  north  of  the  outer  end  of  the  existing  structure 
until  a  position  directly  west  of  the  docks  is  reached,  and  the  extension 
of  the  existing  structure  somewhat  nearer  the  shore;  by  which  means 
it  is  thought  the  increased  harbor  capacity  afforded  would  justify  the 
change  fi^m  the  plan  of  the  above  report,  submitted  in  January,  1885. 

MoTiey  statement. 

July  1, 1687,  amount  available 1326.93 

July  I,  1688,  balance  available 326.93 


3i 


(Amount  (estimated)  required  for  completion  of  existing  project 169, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1690   60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

GOMMBBCIAL  STATISTICS. 

Name  of  harbor,  Swan  ton,  Vt.;  collection  district,  Vermont ;  nearest  light-house, 
Point  aux  Boches. 

Number  of  steamers  arrived  and  cleared  dnrinff  year  1887 183 

Number  of  sailing  vessels  arrived  and  cleared  during  year  1667 45 

Number  of  unrigged  vessels  arrived  and  cleared  during  year  1667 31 

Unladed  from  the  aforesaid  vessels : 

Iron tons..  2,125 

Coal do...  1,750 

Other  merchandise do...  8,160 

Total do...     12,035 

The  above  was  obtained  throngh  the  kindness  of  the  colleetor  of  cas- 
toms. 


NNs, 

BBEAKWATEB  AT  GORDON'S  LANDING,  LAKE   CHAMPLAIN,   VERMONT. 

The  project  for  this  improvement  was  adopted  in  1887,  and  has  for  its 
object  the  constraction  of  a  breakwater,  composed  of  rnbble  and  large 
frtoneS;  extending  in  a  straight  Une  ^m  a  point  some  250  feet  sopth  of 
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the  dock  or  landing,  where  the  water  is  aboat  3  feet  deep  at  lowest  stage, 
to  a  point  on  the  18-foot  curve  and  about  100  feet  north  of  the  line  drawn 
from  the  dock  to  Cumberland  Head. 

At  inception  the  object  of  the  undertaking  seems  to  have  been  the 
affording  of  increased  shelter  on  the  west  shore  of  Grand  Isle,  Lake 
Champlain,  which  incidentally  has  involved  the  protection  of  the  dock 
or  landing  which  gives  the  improvement  its  name. 

An  appropriation  of  $18,750  was  made  for  this  work  in  the  act  ap- 
proved August  6, 1880,  but  the  general  character  of  the  shore,  as  iDdi- 
cated  on  the  Coast  Survey  maps,  was  about  all  the  information  with  re- 
gard to  this  locality  in  my  possession  when  the  appropriation  was  made. 
Consequently,  and  as  a  subsequent  step  in  the  order  of  procedure,  it 
became  necessary  to  make  a  thorough  examination  and  survey,  and  to 
design  a  structure  that  would  afford  the  desired  shelter. 

The  examination  and  survey  were  made  October,  1886,  and  a  map, 
drawing,  report,  etc.,  were  prepared  which  covered  the  facts  in  regani 
to  the  locality,  and,  with  my  recommendations  respecting  the  proposed 
structure  to  be  built  for  protection,  were  submitted  January  12, 1887, 
and  having  been  duly  considered  by  the  Board  of  Engineers,  received 
your  approval. 

The  time  consumed  in  connection  with  the  examination  of  the  plana 
and  specifications  for  this  new  work  was  such  that  it  could  not  be  regu- 
larly advertised  until  June  28,  1887. 

In  response  to  the  advertisement  inviting  proposals  for  the  construe- 
tion  of  600  linear  feet  shore  section  of  this  breakwater,  five  bids  were 
received,  ranging  in  the  aggregate  from  $15,150  to  $31,927.88 ;  and  a  con- 
tract  was  made  with  the  lowest  bidder,  William  James  Daly,  of  Ogdens- 
burgh,  N.  Y.,  under  date  of  August  1, 1887,  for  the  above  amount  of 
work.  Operations  were  commenced  August  11, 1887,  and  continned 
until  the  latter  part  of  November,  when  a  suspension  took  place  until 
the  formation  of  ice  would  allow  the  work  to  be  carried  on  more  eco- 
nomically. Operations  were  resumed  January  26, 1888,  and  continued 
into  Marcb,  at  which  time  there  had  been  a  total  of  4,711J  yards  of 
rubble-stone  placed  in  the  foundation,  which  brought  this  pile  of  loose 
stone  as  high  as  was  thought  safe  when  the  ice  would  be  going  oat 
Operations  could  not  be  again  resumed  before  the  close  of  the  fiscal 
year. 

There  have  been  4, 711 J  cubic  yards  of  rubble-stone  placed  in  the 
foundation  and  core  of  the  structure  up  to  date. 

The  cost  of  the  undertaking  has  been  placed  at  $38,168.72. 

Money  statement 

July  1,  1887,  amount  available 118,413.90 

July  1, 1888,  amount  expended  during  fiscal  year,  exolosiye  of 

liabilities  outstanding  July  1,  1887 $5,192.27 

July  1,  1888,  outstanding  liabilities 400.01 

July  1, 1888,  amount  covered  by  existing  contracts 11, 149. 94 

16,742.22 

July  1,  1888,  balance  available 1,671.68 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 11, 671. 6S 

{Amount  (estimated)  required  for  completion  of  existlD^  project 9, 40S. 72 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     9, 408.72 
Submitted  in  compliance  with  requirements  of  oectiops  ^  of  yiver  luid 
harbor  acts  of  1866  and  1867. 
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Name  of  harbor,  Gordon's  LancUng;  coUeotion  dittrioty  Yennont;  nearest  Ught- 
honse,  Comberland  Head. 

The  proprietor  of  the  landing  states  that  three-fonrtha  of  the  business  of  Grand 
Isle,  Yt.,  is  done  there,  and  that  1,500  tons  of  freight  are  probably  handled  each  season. 
Also  that  large  quantities  of  prodnoe  and  fruit,  as  well  as  stocky  for  the  markets,  pass 
over  the  dock  at  the  landing. 


NN6. 

IMPBOYEMENT  OF  PLATTSBUBGH  HABBOB,  NEW  TOBK. 

The  original  project  for  the  improyement  of  thiB  harbor  was  adopted 
probably  in  1836,  the  date  of  the  first  appropriation,  and  proposed  the 
oonstroction  of  a  breakwater  about  1,000  feet  east  of  the  steam-boat 
docks. 

There  were  1,250  linear  feet  of  breakwater  constracted  between  the 
years  1836  and  1875,  at  which  latter  date  the  last  modification  of  the 
project  was  completed. 

This  modification,  made  in  1870,  provided  for  an  extension  of  the 
former  structure  to  the  southeast,  the  dredging  of  some  shoal  areas 
within  the  breakwater,  and  the  protection  of  a  portion  of  the  adjacent 
beach  by  a  revetment. 

Since  1875  operations  have  been  confined  to  necessary  repairs  of  the 
breakwater,  and  the  dredging  of  limited  areas  between  it  and  the  steam- 
boat docks. 

The  report  of  survey  at  the  mouth  of  Saranac  Biver,  Plattsburgh, 
N.  Y.,  which  has  appeared  as  House  Ex.  Doc  No.  72,  Forty-eighth  Con- 
gress, second  session,  comprehends  the  dredging  of  110,000  cubic  yards 
there,  and  would  amount  to  a  considerable  extension  of  the  limited 
areas  of  dredging  operations,  and  therefore  may  be  said  to  constitute  a 
further  modification  in  the  project  for  this  harbor  improvement. 

The  appropriation  of  $5,000,  by  act  approved  August  5, 1886,  was 
pledged  under  contract  dated  March  9, 1887,  the  work  comprehended 
in  the  contract  being  the  dredging  and  removal  of  25,000  cubic  yards 
from  in  front  of  the  docks. 

Operations  commenced  about  the  middle  of  September,  and  the  con- 
tract was  completed  and  closed  before  the  end  of  November,  1887,  prac- 
tically consuming  the  appropriation. 

As  additional  ftinds  become  available  for  this  harbor,  it  is  expected 
to  apply  them  in  dredging  operations,  so  as  to  afford  sufficient  depths 
for  the  boats  that  frequent  the  harbor,  and  in  making  repairs  to  the 
breakwater  as  required. 

Money  statement 

Jnly  1, 1887,  amonnt  available $4,903.65 

July  1, 1688,  amount  expended  daring  fiscal  year,  exolosive  of  liabilities 
outstanding  July  1,  1887 4,426.23 

Jnly  1,  1888,  balance  available 477.42 

Amount  appropriated  by  act  of  August  11,  1888 7,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7, 477. 42 


compliance  with  requirements 
I     harbor  acts  of  1866  and  1867. 
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COMHXROIAL  STAlISIICa 


Name  of  harbor,  Plattebnrgh,  N.  Y.;  oollection  ^strict,  Champlaln;  nearest  light- 
house,  Comberland  Head ;  two  beacon  lights  at  Plattsborgh. 


ArriTals. 

D^tartnm. 

Kind  of  onA. 

Kaof 

TWBOla 

Tons. 

Kaof 
▼OMels. 

TOOA. 

Steam...............>>. •-••••...•■■•--«••••>•«•.•>>-• «•«-«•.•.... 

798 

42 

7«1 

368,445 

8,638 

68,612 

798 

43 

761 

368.449 

8.538 

68.612 

Sail r , ^ 

r!a.nAl.lwt«itfi 

Total 

1,601 

440,495 

1.601 

440,490 

» 

Yftlae  of  fT^ods  imported  from  foreira  porta , , 

Value  tt  7,500  tons  of  coal  imported  from  domeetio  ports 

Yalae  of  misceUaneoos  mercnandise  imported  from  domestic  ports 


$1,836 
80,000 
27.  OM 


Total , ^ 58.536 

Value  of  goods  $hipped/rom  PlatUburgK 


Nameofartioles. 


Iron  ore tons. 

Dressed  lumber feet. 

Other  merchandise * 


Total 


Amount. 


Yatoe. 


27.135 
6,776.000 


181,406 

116^500 

99^000 


291,90$ 


The  aboYe  was  receiYed  through  the  kindness  of  tiie  collector  of  cus- 
toms. 


N  N  7. 

IMPROVEMENT  OF  BURLINGTON  HARBOR,  VERMONT. 

The  first  project  for  the  improvement  of  this  harbor  was  probably 
adopted  in  1836, 

Modifications  of  the  original  project  haYe  been  made  from  time  to 
time  so  as  to  afford  adequate  protection  to  the  increasing  commerdiJ 
and  shipping  interests  of  the  harbor. 

In  1874  a  modification  was  proposed  whereby  an  extension  2,000  linear 
feet  northward  was  effected ;  in  1884  an  extension  to  the  south  was  pro- 
posed by  the  officer  then  in  charge;  and  again,  in  1886,  a  plan  for  tur- 
ther  extension  both  to  the  north  and  to  the  south,  which  outlined  their 
proper  locations,  covering  considerable  of  the  shore  in  both  directions, 
was  considered  by  the  Board  of  Engineers,  and  receiYed  its  authoritative 
sanction  in  regard  to  the  distance  from  shore  proposed  for  the  exten- 
sions, but  the  150  feet  openings  recommended  at  the  ends  of  the  exist- 
ing structure,  before  commencing  new  work,  were  not  approved. 

The  rationality  of  the  existing  irregular  outline  in  the  breakwater. 
i.  e.j  its  want  ot  rectilinearity  from  end  to  end,  is  found  in  its  gradual 
development  by  &\iccemN^  ^TAi^\i^\»\\&  under  different  administrations, 
and  at  distant  petVoAa  ot  \im^^  ^\i«QL  XJcl^  \m\sv^^^\i^  wid  prospective 
wants  of  the  harboi  neceasaaWj  ^T«««o\ft^  ^^\^^^^  ^^SL^s^x^^^^sti^ 
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The  reason  for  the  ISbst  modification,  whereby  the  extension  will 
gradaally  withdraw  ther  ends  of  the  8tractiy*e  from  water  36  and  39 
feet  deep  into  water  about  30  feet  deep,  and  then  prolong  it  about 
parallel  to  the  shore  and  1,000  feet  distant  from  the  outer  ends  of  the 
docks  in  shallower  water,  is  that  there  will  be  considerable  saving  in 
the  cost  per  linear  foot  of  protection  afforded  by  bringing  the  work 
nearer  shore  and  adhering  to  the  shallower  depths.  At  the  same  time 
it  will  result  in  no  injurious  restriction  of  the  harbor  capacity,  provided 
a  limit  to  the  extension  of  docks  into  the  harbor  or  a  commission  line 
is  established,  which  ought  t;o  be  done,  and  is  looked  for,  since  the  at- 
tention of  the  board  of  trade  here  has  been  invited  to  the  subject. 

A  contract  was  made  for  240  feet  extension  at  the  southern  end  of  th<b 
breakwater,  under  date  of  August  12,  1887,  with  Luther  Whitney,  of 
Keesville,  N.  Y.  Work  was  commenced  August  22, 1887,  and  there 
were  2,449.1  cubic  yards  of  rubble-stone  placed  in  the  foundation  before 
the  close  of  navigation. 

Operations  were  resumed  May  16,  and  there  have  been  4,209.2  cubic 
yards  of  rubble-stone  placed  in  the  foundation  at  the  close  of  the  fiscal 
year,  making  it  about  high  enough  to  receive  the  cribs.  It  is  expected 
the  framing  and  sinking  of  the  cribs  will  soon  be  undertaken,  as  the 
timber  for  them  is  arriving,  and  that  this  cont/act  will  be  completed 
November  30, 1888. 

As  additional  funds  become  available  for  this  improvement  it  is  ex- 
X>ected  they  will  be  applied  in  further  extensions  to  the  breakwater,  so 
as  to  keep  pace  with  the  growth  of  the  commerce  and  the  extensions  of 
the  line  of  docks  ai^  wharves  of  the  harbor,,  and  in  maintenance. 

Money  statement 

Jnly  1,  1887,  amount  avaUable 120,570.24 

July  1,  1888,  amount  expended  during  fiBoal  year,  exolusiye  of 

UabiUties  ontfltandiDg  Jnly  1,  1887 $4,655.39 

July  1, 1888,  outstanding  liabiUties 1, 194.95 

Jnly  1, 1888,  amount  covered  by  existing  contracts 13, 074. 46 

18,924.80 

Jnly  1, 1888,  balance  available 1,645.44 

Amount  appropriated  by  act  of  August  11, 1888 35,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 36,645.44 

{Amount  (estimated)  required  for  completion  of  existing  project 149, 250. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMSCKRCIAL  STATISTICB. 


Name  of  harbor,  Burlington,  Yt. ;  nearest  light-house,  Juniper  Island ;  collection 
district,  Vermont. 


ArrinaU  and  departures  ofveeaeU  during  year  1887. 


Kind  of  craft. 


Steam-veMeU  with  passengers  and  freight 

Steam-tngs  with  tows 

Ban  and  nnrigged  vessels 

Total 


Departed. 


469 

202 
1,028 


1,699 


1 


.rrn^- 


2100     EEPOET    OP   THE   CHIEF   OF   ENOINEERS,  U.  8.  ARMT. 

The  aforesaid  veasels  discharged  the  following  at  this  port : 

Coal tons..         81,160 

RoQgh-sawed  lumber : feet,  B.  M..  45,806.705 

Shingles 6,222,500 

General  merchandise tons..         45,146 

The  above  was  received  throngh  tiie  kindness  of  the  collector  of  customs. 


N  N  8. 


IMPROVEMENT  OF  OTTER  CEEEK,  VERMONT. 

The  project  for  this  improvement  w^s  adopted  in  1872,  and,  as  modi- 
fied in  1882  and  1884,  proposes  the  formation  of  a  channel  from  Yergennes, 
y  t.,  to  Lake  Champlain,  of  a  navigable  width,  and  to  afford  a  least  depth 
of  8  feet.  (See  Reports  of  Chief  of  Engineers,  1872,  page  273 ;  1882, 
page  712;  and  1884,  page  2159,) 

The  last  operations  under  the  above  head  consisted  in  the  dredging 
of  some  11,773  cnbic  yards  of  obstructing  material  from  Bull  Brook  Bend 
and  its  vicinity  in  1884,  whereby  much  benefit  was  done  the  general 
navigation  of  the  channel,  and  the  improvement  at  this  obstraction, 
which  had  been  the  most  serious  on  Otter  Greek,  was  perfecte<l. 

In  order  to  complete  the  scheme  of  improvement,  the  channels  at 
Sharkee's  and  Crittenden's  bends,  at  Steam-boat  Landing,  and  at  the 
mouth  of  the  creek  should  all  receive  attention,  as  contemplated  in  tbe 
original  and  modified  projects. 

Money  statement. 

July  1,  1887,  amount  available t64a.34 

July  1, 1888,  balance  available 648.34 

Amount  appropriated  by  act  of  August  11,  1888 2,500. 0() 

Amount  available  for  fiscal  year  ending  June  30,  1889 3, 148. 34 

(Amount  (estimated)  required  for  completion  of  existinff  project 37, 248. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMlfERCIAL  STATISnCB. 

Vessels  arrived  and  departed  during  the  year  1887. 


Kind  of  craft. 


Unrigf^ed  and  sail -teasels *. 

Steam- tags,  vachta,  and  excarslon  vessels. 
Steam-vesseU  wHh  passengers  and  freight 

Total 


iii«a 


113 
Mi 


04 


Valno  of  tbe  afoxef^^iCi  evvt^ocs^  $150,000.    The  abore  was  obtained  thioogfa  tii0 
kindness  of  the  coWectox  ot  <iw^\om^ 
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N  N  g. 
mPROVEMEKT  OP  TICONDEROGA  RIVER,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1881,  its  object  be- 
ing the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of 
8  feet  at  low  water  between  the  faUs  at  Ticonderoga  village  and  Lake 
Ghamplain,  a  distance  of  abont  2  miles.  (See  Beport  of  Chief  of  £n- 
gineerSy  1881,  page  726.)  The  improvement  was  estimated  to  cost 
$^,516,  of  which  amount  $12,000  have  been  appropriated. 

The  amount  appropriated  by  act  approved  August  5, 1886,  $2,000,  was 
pledged  under  contract  dated  March  9, 1887,  the  work  comprehended 
in  the  contract  being  the  removal  of  10,000  cubic  yards  from  the  upper 
end  of  the  channel. 

Operations  were  commenced  in  the  month  of  July,  the  water  being  at 
a  favorable  stage  for  carrying  on  the  work;  10,870^  cubic  yards  were 
removed,  and  the  contract  was  completed  and  closed  in  the  month  of 
August,  1887. 

In  order  to  fully  carry  out  the  scheme  of  improvement  the  channel 
should  be  widened  in  places  and  should  be  very  generally  deepened,  so 
as  to  afford  an  8*foot  draught  instead  of  a  6-ibot  draught,  the  work  here- 
tofore carried  on  having  resulted  mainly  in  securing  the  lesser  depth, 
owing  to  the  friable  material  of  the  abrupt  banks  left  by  the  dredges 
ultimately  reaching  the  channel.  The  parties  directly  interested  in  the 
improvement  desiring  to  utilize  the  dredged  material  in  raising  the  level 
of  the  adjac^t  ground  that  is  submerged  2  or  3  feet  by  backwater  from 
the  lake  at  high  water,  and  there  being  a  saving  in  cost  for  dredging  if 
scows  are  not  required,  the  last  contract  provided  that  the  material 
should  be  deposited  alongside  the  cut,  but  this  only  increases  the  dan- 
ger of  the  banks  caving,  unless  the  material  so  placed  is  at  once  re- 
moved to  a  distance  from  the  edges  of  the  cut.  In  any  view  of  the  case, 
the  permanency  of  the  improvement  is  decidedly  questionable;  for, 
whereas  boats  formerly  reached  the  foot  of  the  falls  without  difficulty, 
where  the  lake  may  have  been  said  to  receive  the  river,  the  lake  and 
falls  are  now  separated  by  some  2  miles  of  intervening  swamp  and  low- 
land that  has  resulted  from  deposits,  and  unless  the  causes  productive 
of  so  much  filling  are  removed,  accretions  maybe  expected  to  continue. 
Doubtless  these  causes  are  not  quite  as  active  as  formerly,  there  being 
probably  less  waste  from  mills,  etc.,  now,  but  neither  is  the  area  in  which 
the  deposits  take  place  as  large  as  it  was,  the  dredged  channel  merely 
forming  a  sort  of  narrow  estuary  of  the  lake,  now,  up  to  the  falls,  into 
which  the  river,  with  its  sedimentary  material,  must  pour;  ther^bre  a 
continoation  of  the  deposits  must  be  expected. 

Since  my  personal  inspection  of  the  locality,  and  acquaintance  with 
the  commerce  benefited  and  other  concomitants  of  the  undertaking,  it 
is  regarded  as  questionably  worthy  of  improvement  by  the  Govern- 
ment; and  at  the  rate  that  operations  can  be  carried  on  with  the  small 
appropriations  that  are  made,  it  is  probable  they  will  not  much  more 
than  keep  pace  with  the  filling  of  the  channel  by  annual  accretions. 
In  view  of  all  of  which  no'further  appropriations  are  asked  for  this  im- 
provement. If,  however,  it  is  deemed  best  to  continue  the  improve- 
ment, it  would  seem  to  be  the  part  of  wisdom  to  appropriate  a  suffi- 
"Cient  sum  to  complete  the  undertaking  in  one  season's  operations;  since 
such  a  course  might  possibly  enhance  the  commerce  sufficiently  to 
justify  the  maintenance  of  the  improved  channel  afterwards. 
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Money  statement 

Jaly  t,  1887,  amount  available $1,864.60 

July  1, 1888,  amonnt  expended  daring  fiscal  year,  ezolnsiye  of  liabilities 
outstanding  July  1,  1887 1,805.89 

July  1,  1888,  balance  available 58.71 

Ameunt  appropriated  by  act  of  August  11,  1888 2,500.00 

Amonnt  available  for  fiscal  year  ending  Jnne  30, 1889 2,558.71 

C  Amount  (estimated)  required  for  completion  of  existing  project 28, 076. 00 

2  Bubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1666  aad  1867. 


NN  to. 
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XMPROVEMENT  OP  NARROWS  AT  LAKE  CHAMPLAIN,  NEW  YORK  AND  VER- 
MONT. 

The  project  for  this  improyement  was  adopted  in  1885,  and  has  for  its 
object  the  removal  of  such  obstructions^  in  the  channel  between  White- 
hall, K.  Y.,  and  Benson's  Landing,  Vt.,  as  will  afford  a  least  depth  of 
12  feet  and  a  least  width  of  150  feet.  The  entire  undertaking  was  esti- 
mated to  cost  $86,000.  There  were  $30,000  appropriated  for  the  work 
by  act  approved  August  5, 1886.  The  most  important  portions  of  the 
improvement  were  duly  advertised  September  21. 1886 ;  aiid  contracts 
were  made  with  Luther  Whitney,  of  Keeseville,  N.  Y,,  for  the  removal 
of  a  rock-reef  near  the  Elbow  about  a  mile  below  Whitehall,  N.  Y., 
under  date  of  October  21, 1886,  and  with  John  L.  Johnson  for  dredging 
100,000  cubic  yards  from  Kenyon's  Bay,  under  date  of  October  18,1886, 
they  having  been  the  lowest  bidders  for  each.  The  contract  for  rock 
excavation  was  completed  and  closed  in  July,  1887,  It  required  the 
removal  of  the  entire  rock-reef,  estimated  to  contain  600  cubic  yards,  so 
as  to  afford  a  12-foot  depth  at  low  water,  corresponding  to  8.75  feet 
depth  on  the  lower  miter-sill  of  the  lower  rock  at  Whitehall,  N.  Y. 

The  examination  before  acceptance  was  made  in  a  thoroughly  sesurch- 
ing  manner.  Instead  of  trusting  to  soundings  a  float  was  arranged 
with  a  12- foot  section  of  pipe  held  rigidly  in  a  horizontal  x>osition  at  the 
required  depth  beneath  it,  which  was  carried  back  and  forth  over  the 
excavated  area,  the  motion  being  at  right  angles  to  the  direction  of  the 
pipe.  Nothing  wa«  encountered  within  the  area  of  the  excavation  to 
interfere  with  such  motion  of  the  float. 

Operations  under  the  contract  for  dredging  in  Kenyon's  Bay  were 
continued  through  the  season  of  1887,  but  it  became  evident,  before  the 
season  was  far  advanced,  that  work  was  not  progressing  fast  enough 
to  warrant  an  expectation  that  the  contract  would  be  completed  on  time. 
The  attention  of  the  contractor  was  called  to  his  rate  of  progress,  but 
only  one  dredge  was  placed  at  work;  so  that  the  contractor  was  obliged 
to  ask  for  an  extension  of  time  for  completion  of  his  contract  to  July 
30,  1888.  A  total  of  85,282  cubic  yards  have  been  removed,  under  this 
contract,  leaving  14,718  cubic  yards  to  be  removed  in  order  to  com- 
plete it. 

There  are  now  two  dredges  operating,  and  the  contract  as  extended 
will  doubtless  be  completed  on  time. 

Additional  funds  would  be  expended  in  dredging  mainly. 


-*fm^Kt*'^  -Ws'^^r* 


APPENDIX  NN — ^RBPOBT   OF  MAJOR  ADAMS.  2103 

Money  statement. 

Jnly  1, 1887,  amount  av^Uable f26,858.94 

July  1, 1888,  amount  expended  during  fiscal  year,  exolusive  of 

Uabilitiea  outstanding  July  1, 1887 ' $16,333.35 

July  1, 1888,  outstanding  liabiUties 6,264.97 

July  1, 1888,  amount  covered  by  existing  contracts 2, 502. 07 

25.100.39 

July  1,  1888,  balance  available « 1,758.55 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 <. 16, 758. 55 

(Amount  ^estimated)  required  for  completion  of  existing[  project 41, 000. 00 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    4 1 ,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COmiBBOIAL  BTATISnCS. 

Number  of  tows,  boats,  and  tonnage  that  passed  into  and  out  of  Whitehall  Harbor : 

Whole  number  of  tows 470 

Average  number  of  boats  in  each  tow 16 

Total  number  of  boats...* 7,520 

Averagenumber  of  tons  carried  by  each  boat gross..  160 

Total  tonnage  (tons  of  2.240  pounds  each,  or  2,795,168,000  pounds  pass- 
ing through  the  Whitenall  '*  Narrows  "  during  the  season  of  navigation 

of  1887 1,203,200 

Estimated  value  of  cargoes- 
Arrived $2,300,000 

Departed 2,200,000 

The  above  was  received  through  the  kindness  of  the  collector  of  cus- 
toms. 
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DIPBOYEMENT  OP  THE  HARBORS  OF  OAKLAND  AND  REDWOOD,  CALI- 

FORNIA. 


BEPOBT  OF  COLONEL  G.  H,  MENDELL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,- 1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROYEMENTS. 


1.  Oakland  Harbor,  California. 

2.  Redwood  Harbor,  California. 


3.  San  Francisco  Harbor,  San  Pablo  and 
Saisnn  bays.  Straits  of  CarqnincE, 
and  months  of  Sacramento  and  San 
Joaquin  riTcrs,  California. 


United  States  Engineer  Office, 

San  Francisco^  Cal.j  July  5, 1888. 

Sir:  I  have  the  honor  to  inclose  annual  reports  for  the  year  ending 
Jane  30, 1888,  on  account  of  river  and  harbor  works  under  my  charge. 
Very  respectftilly,  your  obedient  servant, 

G,  fl.  Mendell, 
Colanely  Corps  of  Engineers. 
The  Chief  of  Engineers,  IT.  S.  A. 


OOt. 

improvement  of  OAKJLAND  harbor,  CALIFORNIA 

PROJECT. 

The  project  is  intended  to  secure  a  ship-channel  with  a  low- water  depth 
of  18  to  20  feet  The  natural  low-water  depth  at  the  junction  of  the 
channel  with  San  Francisco  Bay  was  2  feet.  The  present  depth  is  9} 
feet.  The  principal  features  of  the  project  are,  two  stone  jetties,  rising 
1  foot  above  high  tide,  extended  ii*oin  the  shore  to  a  depth  of  about  13 
feet  in  San  Francisco  Bay ;  dredging  between  the  jetties,  and  enlarging 
the  tidal  prism  of  the  harbor  by  excavation  of  a  basin  and  by  introduc- 
tion of  the  adjoining  basin  of  San  Leandro  Bay  by  canal. 
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PRESBKT  CONDITION. 

The  present  length  of  the  north  jetty  is 9,203 

The  south  jetty * Il|8e8 

The  jetties  are  not  fully  completed. 

The  channel  between  the  jetties  has  been  dredged  to  a  width  of  300 
feet,  the  middle  third  to  a  depth  of  14  feet,  and  the  sides  to  10  feet  ^• 
proximately,  leaving  the  remainder  of  the  channel  of  less  depth. 

The  dredging  in  the  tidal  basin  lacks  about  one-third  of  completion. 

A  channel  100  feet  wide  in  front  of  the  city  of  Oakland  has  been 
dredged  to  a  depth  of  14  feet  over  a  length  of  4,300  feet. 

The  excavation  of  the  San  Leandro  Canal  has  not  been  began. 

The  flattening  out  of  the  cross-section  of  the  jetty  channel,  noticed 
in  the  last  annual  report,  resulting  in  diminished  depth,  while  the  sec- 
tion generally  holds  its  own,  or  is  increased,  has  continued  during  the 
year.  There  is  at  present  a  ruling  depth  of  9.5  feet  in  the  jetty  channel, 
giving  16  feet  at  spring  tide  high  water,  and  about  14  feet  at  ordinary 
high  water.  The  sides  of  the  channel  have  been  scoured,  and  deposits 
made  along  the  axis. 

The  same  is  true  to  the  extent  of  less  than  a  foot  in  the  narrow  chan- 
nel in  front  of  Oakland,  jsome  filling  having  taken  place  from  breaking 
down  of  the  steep  banks  bordering  the  channel.  About  the  month  of 
the  harbor  no  change  worthy  of' note  can  be  detected.  Grenerallythe 
cross- sections  on  the  jetty  channel,  compared  with  the  condition  exist- 
ing at  the  conclusion  of  last  dredging  in  1882,  show  a  noticeable  in- 
crease, which  must  be  attributed  to  the  increase  of  tidal  prism  devel- 
oped by  enlargement  of  the  tidal  basin. 

THE  JETTIES. 

The  last  annual  report  contained  a  detailed  statement  of  the  condi- 
tion of  the  jetties,  to  which  reference  may  be  made.  The  present  con- 
dition is  there  described. 

The  dry  masonry  on  the  south  jetty  for  a  distance  of  612  feet  in  sev- 
eral localities,  was  not  completed  at  the  time  the  masonry  in  the  vicinity 
was  finished.  This  needs  to  be  completed  as  soon  as  practicable.  The 
north  slope  of  the  north  jetty  has  been  disturbed  by  the  action  of 
waves,  and  needs  a  reinforcement  of  stone,  estimated  at  about 2,500 
tons.  About  500  square  feet  of  the  laid  up  masonry  on  this  jetty  bas 
been  disturbed  by  giving  away  of  the  slope.  It  will  be  necessary  to 
replace  this  during  the  coming  year. 

No  operations  were  carried  on  during  the  year,  except  those  of  super- 
vision, including  the  survey  necessary  to  ascertain  the  condition  of  the 
work  at  the  close  of  the  year. 

FUTUBB  OPERATIONS. 

The  appropriation  that  may  become  available  during  the  present  fis- 
cal year  is  to  be  applied  to  repair  of  the  north  jetty,  to  fi^nishing  uncom- 
pleted parts  of  the  south  jetty,  to  a  short  extension  of  the  latter,  to 
dredging  in  the  tidal  basin  and  in  the  channels,-  and  to  the  excavation 
of  the  tidal  canal,  as  the  amount  of  funds  available  may  justify. 

The  estimate  for  the  succeeding  year  herein  asked  for,  is  to  be  ap- 
plied to  the  same  objects.  The  amount  of  funds  which  may  be  avail- 
able for  the  current  year  not  being  known,  it  is  impossible  to  be  specific 
as  to  the  work  that  may  be  undertaken.    The  excavation  of  the  canal 
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is  estimated  to  cost  $413,442.  The  character  of  this  work  is  sach  that 
it  is  poor  economy  to  undertake  it  unless  funds  are  available  to  put 
under  contract  the  whole  or  a  considerable  part  of  it. 

The  growing  commerce  of  Oakland  requires  that  adequate  provision 
be  made  to  accommodate  it,  and  to  this  end  it  is  desirable  that  at  as 
early  a  day  as  possible  the  channel  in  front  of  the  city,  now  but  100 
feet  in  width,  should  be  made  at  least  200  feet  in  width,  and  it  is  also 
expedient  that  the  channel  between  the  jetties  should  have  the  depth 
of  about  14  feet  over  a  width  of  300  feet.  These  results  are  to  be  se- 
cured by  dredging. 

Money  atatement, 

Joly  1, 1887,  amount  available $8,278.28 

Jaly  1,  1888,  amoant  expended  daring  fiscal  year,  exclnaive 

of  liabilities  outstanding  Jaly  1, 1887 $2, 174. 38 

Jaly  1,  1888,  outstanding  liabilities 60.00 

2,234.33 

July  1,  1888,  balance  available 6,043.95 

Amount  appropriated  by  act  of  August  11,  1888 350,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 356, 043. 95 


COMMERCIAL  STATISTICS. 


llie  following  table  compares  tbe  freight  movement  and  passenger  travel  passing 
between  the  Jetties  in  1874,  at  the  beginning  of  tbe  improvement,  witb  those  now  ex- 
isting: 


Na 


1874 
]87g 
1882 
1883 
1884 
1885 

i88e 

I&87 
1888 


1 
8 
8 
8 
8 
8 
8 
8 
8 


Trafflo  by  steam-feiries. 


Trips. 


600 
6,400 
8,800 
0,400 
8,000 
8.000 
8,000 
8,000 
8,890 


PMaen^ra. 


Kone. 
216. 240 
858,  aC9 
802,2*40 
074,901 
1,553.760 
444,  U2 
818. 4b2 
210,428 


Preight 


3Vm#. 
60.000 

129,000 
1,051,788 
1, 150. 370 
1, 142. 918 
1, 202, 230 
1,439,134 
1.487.924 
1,654,451 


Tmfio  by  veMels. 


Namber. 


1.4<5 
1,085 
1,129 
1,004 
1,031 
1,157 
1.326 
1,673 
1,224 


Register. 


70.750 
109,125 
129, 714 
144,004 
143,886 
163,553 
200.226 
188,947 
130,013 


Freight 


Hbm. 
94,800 
211,627 
173.448 
257.614 
215.820 
255,738 
805,487 
264.050 
231,660 


By  combining  tbe  above  data  into  one  grand  total  comparison  wo  will  obtain  a 
more  concise  statement  showing  the  final  results  attained : 


P*«^^.AB  » 

1874,  before  improyement 

1888,  After  improTement 

TnuBo. 

Paaflengem. 

Freight 

PMsengers. 

Freight 

Bv  forrv -••• 

Kone 

None 

Tont. 
60.000 
94.300 

210,423 

Tbnt. 
1,654.451 

BV  VAAflfilll                   mm                     M              a<..  .-•>.••. •«•••••• 

231,660 

Qraad  totals 

154.300 

210,423 

1.886,111 
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O  O  2. 

IMPROVEBfENT  OF  REDWOOD  HARBOR,  CALIFORNIA. 

The  project  is  to  dredge  a  channel  6,000  feet  in  length,  for  schooners, 
through  tiie  mnd  fiat  which  lies  adjacent  to  and  below  Kedwood  City. 
The  tide  rises  from  4  to  6  feet,  and  with  the  proposed  depth  of  3  feet 
there  will  be  7  feet  always  at  high  wat»r.  The  flat  being  bare  at  low 
water,  the  depth  at  high  tide  has  generally  been  about  3  feet. 

The  vessels  used  in  this  trade  have  about  50  or  60  tons  capacity. 

In  April,  1887,  the  Government  dredge  began  work  in  this  channel 
and  continued  until  August  3,  when  it  was  withdrawn  to  work  near 
Stockton.  The  channel  was  drodg^  for  a  length,  of  about  3,700  feet, 
to  an  average  .depth  of  2J  feet  and  average  width  of  about  60  feet,  of 
which  length  870  feet  were  dredged  during  July  and  August.  The  total 
amount  dredged  is  about  30,000  yards  of  which  10,000  yards  approxi- 
mately were  hedged  during  July  and  August.  All  dredged  material 
was  placed  on  shore. 

The  appropriation  asked  in  the  last  Annual  Eeport  to  complete  tlie 
work  was  $7,400.  This  amount  expended  in  the  employment  of  tbe 
Government  dredge  will  give  a  commodious  channel,  answering  the 
needs  of  commerce,  unless  greatly  increased,  for  a  number  of  years. 

^here  being  no  great  extent  of  tidal  area  above  Bedwood  City,  and 
the  channel  receiving  the  wash  from  adjacent  lands  in  freshets,  any 
depth  now  obtained  will  continuously  become  less,  and  a  few  years  may 
reproduce  the  condition  of  channel  bare  at  low  water. 

The  part  of  the  channel  upon  which  no  dredging  has  been  done  is 
about  2,300  feet.  Besides  dredging  this,  it  is  expected  to  go  over  the 
part  dredged  during  the  past  year,  widening  and  straightening  the  cot, 
and  giving  it  an  uniform  depth  as  far  as  is  practicable. 

The  total  amount  appropriated  to  June  30, 1888,  is  98,000  Amonnt 
expended  $6,339.16. 

Money  statemmL 

July  1,1887,  amount  available |3, 456.76 

Jaly  1, 1888,  amonnt  expended  dnring  fiscal  year,  exolnsiye  of  liabilities 
outstanding  Jnly  1, 1887 1,794.« 

July  1. 1888,  balance  avaUable ^'^Sl 

Amount  appropriated  by  act  of  August  11,1688 7,400.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 9,060.84 


^ 


O  O  3. 

SURVEY  OF  SAN  FRANCISCO  HARBOR,  SAN  PABLO  AND  SUISUN  BAYS, 
STRAITS  OF  CARQUINEZ,  AND  MOUTHS  OF  THE  SACRAMENTO  AND  SAN 
JOAQUIN  RIVERS,  CALIFORNIA. 

The  last  Annaal  Report  stated  the  intention  to  make  a  survey  of  San 
Francisco  Harbor,  covering  the  field  extending  from  Point  Avisadero 
to  the  entrance. 

The  ground  ttivxa  tox  covered  by  the  survey  extends  firom  a  parallel  of 
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latitude  U  miles  south  of  Point  Avisadero  to  a  parallel  one-half  mile 
north  of  Bed  or  Moiate  Bock,  from  latitude  37^  42'  to  37^  56^,  not  yet 
extended  quite  to  the  Golden  Gate.  The  area  covered  is  110.5  square 
miles.  It  included  the  city  fronts  of  San  Francisco  and  Oakland.  The 
nnmber  of  casts  of  lead  was  36,231.  Eighty-six  borings  in  the  bed  of 
the  bay  were  made,  and  271  samples  of  the  bottom  were  taken.  The 
field  work  was  begun  August  17, 1887,  and  continued  to  January  31, 
1888.  Subsequently  special  surveys  were  made  of  points  which  ap- 
peared to  need  detailed  examination. 

The  survey  is  simply  hydrographic,  the  shore-line  being  derived  from 
Goast-survey  maps,  which  were  kindly  furnished  on  application. 

The  results  are  not  at  this  date  entirely  embodied  in  map  records,,  al- 
though nearly  in  shape.  The  completed  sheets,  on  scale  of  1 :  20000,  ieure 
as  follows : 

1.  Hydrography  from  Yerba  Buena  Island  to  Point  Avisadero. 

2.  Hydrography  from  Point  Avisadero  to  southern  limit  of  survey. 

3.  Hydrography  from  Yerba  Buena  Island  to  northern  limit  of  sur- 
vey, including  Baccoon  Straits  and  Bichardson's  Bay. 

4.  Standard  map  of  entire  survey  on  mounted  paper,  including  the 
areas  of  Nos.  1,  2,  and  3. 

5.  Three  sheets  showing  borings. 

The  general  m^p  embodying  the  information  on  the  sheets  of  borings, 
is  in  hand,^and  near  completion. 

There  are  in  hand  271  boxes  labeled  and  numbered,  containing  samples 
of  material  taken  from  bottom  of  bay. 

The  study  of  data  has  not  been  fairly  entered  upon  as  yet.  It  may, 
however,  be  said  that  no  great  change  in  depth  or  commercial  value  of 
channels  and  anchorage-ground  is  noticed.  The  deposits  made  since 
the  last  survey  of  the  bay  are  found  mainly  upon  the  flats.  The  samples 
obtained  by  borings  were  taken  on  shoals  with  the  view  to  trace  the 
deposits  and  refer  them  to  the  respective  sources  from  which  they  are 
derived. 

The  money  now  available  is  not  sufficient  to  extend  the  examination 
over  the  entrance  to  the  harbor.  The  area  necessary  to  include  the  ap- 
proaches as  far  as  the  lOfathom curve  is  about  100  square  miles.  The 
survey  of  this  field  will  reveal  the  present  condition  of  the  bar,  and  by 
comparison  with  previous  surveys  trace  the  changes  found  to  have 
taken  place.  While  there  seems  to  be  no  reason  to  expect  that  changes 
of  importance  have  occurred  since  the  last  examination  by  the  Coast 
Survey,  and  therefore  no  cause  for  apprehension  of  considerable  de- 
terioration in  the  bar  channels,  yet  periodic  surveys  are  estremely  use- 
ful in  tracing  the  progress  of  changes  through  a  long  course  of  years. 
The  record  of  a  survey  now  made  will  have  value  in  future  years  by 
affording  means  of  comparison. 

Inasmuch  as  the  survey  of  San  Francisco  Harbor,  contemplated  in 
the  appropriation  bill  of  August  6, 1886,  is  not  complete  unless  the 
entrance  be  included,  and  for  reasons  of  comparison  already  stated,  a 
further  appropriation  is  asked  for  continuance  of  the  survey. 

It  is  understood  that  the  Coast  and  Geodetic  Survey  have  either 
completed  or  have  in  hand  the  examination  of  San  Pablo  and  Suisun 
bays,  the  Straits  of  Carquinez,  and  the  mouths  of  the  Sacramento  and 
San  Joaquin  rivers,  mentioned  in  the  act  of  August  6, 1886.  It  is  for 
this  reason  that  no  appropriation  is  asked  to  cover  these  areas,  and  that 
the  operations  of  the  Engineer  Department  have  been,  and  are  to  be, 
confined  to  the  hydrography  of  San  Francisco  Harbor,  the  survey  of 
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mPBOYBMENT  OP  THE   HARBORS  OF  WILMINGTON  AND  SAN  DIEGO. 

CALIFORNIA. 


REPORT  OF  MAJOR  W,  H.  H,  BENYAUBDy  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROYEMENTS. 


1.  Wilmington  Harbor,  California. 


I  2.  San  Diego  Harb6r,  California. 


EXAMINATION  AND  SUBYETS. 

3.  Entrance  and  onter  bar  at  San  Diego,  I  4.  Newport  Harbor,  California. 
California.  |  5.  San  Pedro  Bay,  Califomla. 


United  States  Engineer  Oppiob, 

San  Francisco,  Oal.,  July  2, 1888. 

Sir:  I  have  the  honor  to  transmit  herewith  reports  upon  the  works 
of  improvement  under  my  charge  for  the  year  ending  June  30,  1888. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyatjbd, 

Major  of  JEngine$r8. 
The  Chief  of  Enqineebs,  U.  S.  A. 


PP  I. 

improvement  of  WILMINGTON  HARBOE,  CALIFORNIA. 

The  improvement  of  this  harbor  was  begun  in  1871,  at  which  time 
there  was  a  depth  at  the  entrance  at  low  tide  of  about  1  foot.  The  op- 
erations carried  on  since  have  resulted  in  securing  a  greatly  increased 
depth  and  width  of  channel,  so  that  vessels  drawing  15  feet  can  now 
enter  the  harbor  and  unload  at  the  wharves.  The  project  now  in  course 
of  execution  is  intended  to  gain  all  possible  depth  at  the  entrance,  es- 
timated to  be  14  to  16  feet  at  mean  low  water. 

At  the  close  of  the  fiscal  year,  June  30,  1887,  two  contracts  existed 
for  the  prosecution  of  the  work  at  Wilmington  Harbor ;  one  for  dredg- 
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ing  135,000  cubic  yards  of  material  from  the  inner  channel,  and  the  other 
for  the  delivery  of  about  8,000  tons  of  rock  for  the  west  jetty. 

The  stone  contractor  commenced  the  delivery  of  material  on  the  25tli 
of  July,  and  completed  his  contract  November  30,  following.  The  totol 
amount  delivered  was  8,198.46  tons,  all  of  which  was  placed  upon  the 
west  jetty.  Owing  to  the  inability  of  the  contractor  to  commence  the 
delivery  of  this  etone  on  July  1,  as  stipulated  in  the  contract,  and  not 
delivering  the  average  monthly  amount,  be  was  unable  to  complete  his 
contract  at  the  date  required,  viz,  November  1.  The  time  was  there- 
fore extended  to  November  30,  and  the  extra  expense  ($685.15)  incurred 
by  the  Government  was  deducted  from  the  contractoi^s  account  on  final 
settlement. 

The  contract  for  dredging  was  entered  into  November  10, 1886,  it  be- 
ing agreed  that  as  the  contractor,  A.  W.  Yon  Schmidt,  was  then  engaged 
with  bis  machine  at  Oakland,  he  should  be  allowed  to  finish  that  con- 
tract before  commencing  at  Wilmington.  It  making  his  proposal  the 
contractor  also  stipulated  that  he  should  do  the  work  with  the  machine 
known  as  the  <^  Yon  Schmidt  dredger."  After  considerable  time  spent 
in  making  the  necessary  repairs,  the  machine  was  taken  to  WHmiDgten 
in  July  last,  for  work  at  that  point.  After  a  month's  trial  it  wasfoand 
that  the  dredger  was  not  adapted  to  the  removal  of  the  material  of  the 
character  found  to  exist  at  various  depths  and  at  certain  points  in  the 
channel.  The  contractor  accordingly  made  application  for  the  cancel- 
lation of  his  contract,  which,  after  investigation,  I  recommended  to  the 
favorable  consideration  of  the  Department.  This  recommendation  wan 
approved  by  the  Chief  of  Engineers  November  15, 1887,  and  the  con- 
tractor so  informed. 

After  the  cancellation  of  this  contract,  the  balance  of  the  appropria- 
tion on  hand  did  not  warrant  me  in  calling  for  new  bids  for  dredging 
as  it  was  believed  that  any  bids  offered  would  be  greatly  in  excels  of 
that  of  Mr.  Yon  Schmidt,  which  was  29.8  cents  per  cubic  yard,  the 
amounts  previously  paid  in  this  harbor  varying  from  49  cents  to  $1  per 
cubic  yard  for  sand,  and  even  $2  asked,  and  as  much  as  $2.40  for  reef 
material.  It  was  decided  to  hold  the  funds  then  available  and  combine 
tbe  amount  with  that  to  be  provided  by  the  next  appropriation  bill, 
with  a  view  of  getting  favorable  bids  for  the  prosecution  of  the  work. 
It  is  to  be  regretted  that  the  above  indicated  dredging  operations  conid 
not  have  been  carried  to  a  successful  termination,  not  only  on  account^ 
of  the  low  price  at  which  the  work  was  taken,  and  the  delay  to  the  wort 
consequent  upon  failure,  but  the  fact  that  tne  natural  order  in  which 
the  operations  of  jetty  building  and  dredging  should  now  be  carried  on 
was  reversed.  It  was  intended  to  have  the  dredging  of  the  inner  chan- 
nel in  course  of  prosecution  before  commencing  the  jetty  work,  so  as  to 
avoid  any  scour  that  might  be  induced  by  this  latter  work,  and  the  con- 
sequent deposition  of  the  scoured  material  on  the  flat  slope  beyond  the 
end  of  the  jetty. 

A  hydrographic  survey  made  towards  the  close  of  the  fiscal  year 
shows  an  improvement  in  the  depths  of  the  inner  and  outer  channels, 
and  an  increase  of  depth  over  the  crest  of  the  outer  bar.  The  short 
str(»tch  near  the  angle  of  the  west  jetty,  where  only  a  depth  of  10  feet 
at  mean  low  water  was  found  a  year  ago,  has  deepened  to  12  feet^ 
though  the  channel  at  one  point  is  very  nan'ow ;  this  depth  of  12  feet 
can  now  be  carried  throughout  the  entire  length  of  channel  inside  and 
outside  of  Deadman's  Island.  There  is  no  change  to  be  noted  in  the  con- 
dition of  the  jetties.  Some  slight  needed  repairs  were  made  along  the 
face  of  the  single  work,  to  prevent  the  wash  of  sand  through  broken 
portions  of  the  work. 
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During  the  ooming  seasou  (as  far  as  the  fands  made  available  will 
permit)  it  is  intended  to  dredge  the  interior  channel  and  sand  at  the 
entrance,  raise  and  extend  the  west  jetty,  and  to  keep  the  work  in  good 
order.  These  operations  will  be  continued  with  any  appropriations 
made  in  the  future  as  a  part  of  the  present  project. 

At  the  close  of  the  fiscal  year  the  amount  (exclusive  of  the  funds  on 
hand)  estimated  for  the  completion  of  the  existing  project  was  $175,000. 
Should  the  bill  now  before  Congress  make  any  appropriation  for  con- 
tinuing the  improvement,  the  amount  that  will  be  required  for  the  suc- 
ceeding fiscal  year,  and  which  should  be  asked  for,  will  be  the  balance 
after  deducting  said  appropriation  from  above  amount. 

The  total  amount  appropriated  for  this  harbor  is  $780,000  and  the 
amount  expended,  including  outstanding  liabilities,  is  $735, 126.60. 

Wilmington  is  the  nearest  port  of  entry.    The  nearest  light-hoase  is  Point  Firmen. 

There  has  been  an  increase  of  commerce  over  that  shown  in  the  last 
jannual  report.  The  amount  thereof  I  am  unable  to  give  from  the  fact 
that  I  have  not  been  able  to  hear  from  the  collector,  though  I  have 
written  to  him  for  the  statistics  of  the  port  Should  this  information 
be  received  in  time  to  be  embraced  in  the  report,  it  will  be  forwarded 
to  the  Department. 

Money  statement 

July  1^  1887,  amount  available $71,714.06 

Jnly  1,  1^^8,  amount  expended  during  liscal  year,  oxolnsive  of 

liabilities  outstanding  July  1,  1887 $26,83:1.39 

July  1, 1888,  outstanding  liabilities 7.27 

26, 840. 66 

July  1,  1888,  balance  available 44,H73.40 

Amount  appropriated  by  act  of  August  11,  1888 90,000.00 

imoant  available  for  fiscal  year  ending  June  30,  1889 134. 873. 40 

I  Amount  (estimated)  reqnired  for  completion  of  existing  project 85, 000. 00 

I  /  monnt  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    85, 000.  00 
)  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
L     iHarbor  acts  of  1866  and  1867. 


dymmeroial  Btati$iic9  far  the  year  1871. 


Shipping. 


Inoomjng. 
Oatgoing. 


Steam- 
evB. 

Sailing 
veasela. 

t^eight. 

No. 
160 
100 

No. 
65 
65 

Tqm. 

25.  313 
9,575 

Lomber. 


Feet. 
10, 938, 330 


Commereial  9tati8tic$  for  the  year  ending  June  30, 1888. 


Foreiffn  commerce.* 

Entered: 

Steam-veiwel* 8 

Sailing  ressela 67 

Cleasred: 

SteamvesaelB  8 

Sailing  remels 30 

Tonnage 88.040 

Drangfat,  greateat feet..  26| 

MercnaB<&e,  g^eral tons..  5,282 

Coal do....  124,911 


Domeetic  commerct.  . 

Entered : 

Steam-vesaelB 

Hailing  veasels 

Cleared : 

Steam  vesHplH , 

Sailing  vesHels 

Draught,  greateHt* feet . 

Draught,  greatest  (inner  liarbor)  do . . 

MerohaudiBe,  general tons . 

Coal do.. 

Lumber feet. 


483 
739 

432 

766 

26 

15 

49,906 

1,200 

195, 368, 000 


*Befer8  to  the  "outer  harbor." 

The  rates  upon  freight  have  been  reduced  since  the  first  expenditure  for  the  im- 
provement of  this  harbor  from  $7.50  fci  |l  per  thounand  feet  on  lumber,  and  from  to  |(5 
|l  per  ton  on  general  merchav^dise  from  the  outer  anchorage. 

j8Na  88-1—133 
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PP2. 

IMPROVEMENT  OF  THE  HARBOR  OF  gAN  DIEGO,  CALIFORNIA. 

The  work  heretofore  undertaken  for  the  improvement  of  this  harbor 
had  fop  its  object  the  control  of  the  San  Diego  River,  with  a  view  of 
preventing  the  harbor  from  being  a  place  of  deposit  of  the  material 
brought  down  by  the  river  during  its  flood  stages. 

The  improvement,  commenced  in  1875  and  completed  in  1876,  consisted 
in  cutting  a  new  outlet  for  the  river,  causing  it  to  empty  in  False  Baj, 
and  in  building  a  levee  closing  up  the  channel  of  the  river,  and  prevent- 
ing the  flow  into  the  harbor.  Since  the  completion  of  this  project  the 
work  has  consisted  simply  in  keeping  the  levee  in  repair. 

The  general  condition  of  the  embankment  is  good,  but  it  is  in  need  of 
repair.  It  has  been  injured  by  the  burrowing  of  animals  and  the  wash 
of  rain  storms,  and  a  portion  of  the  rock  facing  has  also  been  thrown 
down..  Should  the  appropriation  of  $1,000  asked  for  in  my  last  anoaal 
report  be  made,  it  will  be  expended  in  making  these  necessary  repairs. 

The  amount  appropriated  since  1875  is  $81,000  and  the  amount  ex- 
pended $80,958.09. 

The  river  and  harbor  act  of  August  5, 1886,  contained  a  proviso  for 
the  survey  and  estimated  cost  of  obtaining  a  channel  250  feet  wide 
and  24  feet  deep  at  mean  low  water  across  the  outer  bar  and  thence 
to  a  point  abreast  of  Beacon  No.  2,  in  San  Diego  Harbor,  This  survey 
was  made  last  year  and  the  report  thereon  rendered  to  the  Department 
under  date  of  February  1, 1888,  and^rinted  in  Executive  Document Na 
177,  House  of  Representatives,  Fiftieth  Congress,  first  session. 

This  work  is  in  the  collection  district  of  San  Diego;  that  town  is  the  nearest  poit 
of  entry.  The  nearest  light-house  is  at  Point  Iwoma)  and  the  nearest  fort  is  that  be- 
gun at  Ballast  Point. 

The  collector  of  the  port  has  been  requested  to  inform  me  regarding  the 
amount  of  revenue  collected,  and  other  commercial  statistics,  for  the  fis- 
cal year  ending  June  30, 1888,  but  to  date  I  have  received  no  information 
thereon. 

MoTiey  statement 

July  1,  1887,  amount  available , |11L19 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabUitiee" 
outstanding  July  1,  1887 G9.28 

July  1, 1888,  balance  available 41.91 

Amount  appropriated  by  act  of  August  11,  1888 1,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 1, 041. 91 


PP3- 


SURVEY  OF  THE  ENTRANCE  AND  OUTER  BAR  AT  SAN  DIEGO.  CALIFOB- 

NIA. 

United  States  Engineer  Oppioe, 

San  FrandscOy  GaLy  Febnuiry  1, 1888. 

Sir  :  I  have  the  honor  to  present  the  following  report  apon  the  sur- 
vey of  the  entrance  and  outer  bar  at  San  Diego  Harbor,  Califomia,  tf 
called  for  by  the  river  and  harbor  act  of  August  5, 1886 : 

The  section  o£  the  ae.t  Ye>ferred  to  required  a  survey  and  an  estimate 
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of  cost  of  obtaining  a  channel  250  feet  wide  and  24  feet  deep  kt  mean 
low  water  across  the  outer  bar  and  from  thence  to  a  point  abreast  of 
Beacon  No.  2  in  said  harbor. 

As  surveys  at  other  points  along  the  southern  coast  of  California 
were  authorized  by  the  same  act,  it  was  decided  to  organize  only  one 
party  for  the  field  work  of  all  the  surveys,  commencing  at  San  Diego 
and  working  thence  up  the  coast,  taking  each  locality  in  order. 

Work  was  accordingly  started  at  that  place  early  in  January  with  a 
party  under  charge  of  Mr.  Otto  von  Geldern,  and  the  survey  was  finished 
towards  the  close  of  February,  having  been  interrupted  occasionally 
by  bad  weather  and  accidents  to  the  machinery  of  the  steam-launch. 
The  operations  embraced  a  survey  of  the  shore-lines  on  either  side  of 
the  entrance  to  the  harbor;  a  hydrographic  survey  from  Beacon  No.  4 
to  about  1  mile  beyond  the  bar,  extending  also  eastward  over 'and  be- 
yond Zuninga  Shoals,  and  observations  to  determine  the  direction  and 
strength  of  tiie  currents  at  the  entrance. 

The  results  have  been  plotted  upon  a  map  to  a  scale  of  xjsh^y  which 
is  transmitted  herewith ;  the  plane  of  reference  being  that  adopted  by 
the  Coast  Survey. 

A  comparison  of  this  map  with  that  of  the  Coast  Survey  of  1879 
shows  that  comparatively  little  change  has  take  place  within  the  area 
surveyed  since  that  date.  In  fact,  the  only  change  noted  is  in  the  vicin- 
ity of  the  uppeB  end  of  the  middle  ground  inside  the  heads,  north  of 
Ballast  Point.  On  the  outer  bar  there  has  been  practically  no  change 
in  a  number  of  years,  the  general  depth  of  21  feet  at  mean  low  tide  has 
been  maintained,  and  the  width  of  about  1,000  feet  between  the  24-foot 
curves  remains  the  same.  At  one  point  a  depth  of  19  feet  was  found, 
but  only  one  sounding  shows  this  depth.  To  the  eastward  and  about 
1,200  feet  from  the  bar  crossing  and  on  the  line  of  the  Zuninga  Shoals 
prolonged  some  shoaling  has  taken  place  over  a  small  area,  the  depth 
having  been  reduced  from  29  to  26  feet.  This  is  the  only  place  where  any 
change  has  been  observed  outside  and  is  simply  noted  here  for  reference, 
should  the  works  to  be  constructed  on  the  shoals  produce  any  other 
changes.  Aljer  crossing  the  bar  the  channel  thence  to  the  entrance  has 
maintained  its  width  and  depth;  Passing  Ballast  Point,  entering  the 
harbor,  two  good  ship-channels  formerly  existed,  one  around  to  the  west 
and  nortii  of  the  point  and  the  other  straight  in  between  the  middle 
ground  and  the  extremity  of  the  peninsula.  The  former  shows  no  change, 
nor  does  the  lower  end  of  the  middle  ground,  the  18  and  24  foot  curves 
of  this  survey  being  almost  identical  with  those  of  the  Coast  Survey  of 
former  years.  The  easterly  channel,  however,  shows  a  shoaling  near 
the  upper  end  of  the  middle  ground ;  this  latter  has  extended  northerly 
and  easterly  about  700  feet,  and  the  channel  has  shoaled  over  a  small 
area  from  28  feet  to  various  depths;  one  place  14  feet  only  having  been 
found. 

Passing  the  head  of  the  middle  ground  the  two  channels  join,  and  as 
there  is  a  good  depth  beyond,  the  only  place  requiring  improvement  is 
the  short  stretch  just  noted.  On  the  Zuninga  Shoals  the  channel  be- 
tween the  northerly  end  of  the  shoal  and  the  mainland  has  a  depth  of 
7  to  11  feet,  which  is  a  slight  increase  on  former  surveys,  but  otherwise 
no  changes  have  taken  place  over  the  area  of  the  shoals. 

Summing  up  the  results  of  the  survey,  it  may  be  stated  that  there 
have  been  no  changes  affecting  navigation,  except  the  shoaling  near 
the  head  of  the  easterly  channel.  Even  on  this  inner  bar  a  depth  of  24 
feet  can  be  carried  through,  but  the  channel  is  too  crooked  for  safe 
navigation.    Entering  the  harbor  the  main  channel  turns  westwardly 
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aroQDd  Ballast  Point  and  then  northwardly,  rendering  it  difficult  for 
vessels  not  propelled  by  steam  or  in  tow  to  take  that  channel,  except 
under  the  most  favorable  conditions  of  wind  and  tide,  while  the  east- 
erly channel,  being  straight  in  from  the  entrance,  would  be  the  one 
used  by  all  classes  of  vessels  were  the  depth  and  width  sufficient  to 
carrj'  them  through  without  danger  of  grounding.  To  provide  a  chan- 
nel 24  feet  deep  at  mean  low  water,  with  a  bottom  width  of  250  ieet, 
would  require  the  straightening  of  the  existing  channel  for  a  very 
short  distance  and  the  removal  of  a  very  small  quantity  of  material^  in 
all  not  over  4,000  cubic  yards.  This  channel-width  required  by  the  act 
I  consider  too  narrow  and  would  deem  it  more  advisable  to  make  it  not 
less  than  500  feet  wide.  This  change  would  necessitate  the  removal  of 
about  4,000  cubic  yards  of  additional  material,  or  8,000  in  all.  The  char- 
acter of  this  inner  bar,  as  determined  by  the  bottom  of  the  sounding- 
lead,  is  fine  hard  gray  sand  and  broken  shells. 

Under  date  of  January  9  a  project  was  submitted  to  the  Department 
recommending  the  construction  of  a  dredge  for  work  on  the  harbors 
along  the  southern  coast  of  California.  If  the  construction. of  this  ma- 
chine be  authorized  it  could  be  used  upon  the  work  just  indicated,  and 
uix>n  other  work  that  will  ultimately  be  required  in  the  harbor.  It 
could  also  be  used,  under  favorable  conditions  of  the  sea,  at  times  apoD 
the  outer  bar;  bat  the  periods  during  which  the  machine  could  engage 
in  outside  work  are  so  uncertain,  and  as  the  effects  wcpuld  be  bat  tem- 
porary, it  is  not  deemed  exi>edieut  to  place  dependence  upon  such  oper- 
ations, but  to  gain  an  increase  of  depth  over  the  bar  that  will  remaio 
permanent  by  the  construction  of  a  jetty  along  the  Zuninga  Shoals. 

The  depth  on  the  bar  is  maintained  by  the  volume  and  velocity  of  the 
water  that  passes  over  it.  The  supply  to  the  tidal  basin  of  San  Diego 
is  due  entirely  to  the  tide,  as  the  streams  that  empty  into  the  bay 
are  unimportant,  and  for  the  greater  part  of  the  time  may  be  considered 
as  practically  dry  for  any  influence  they  may  have  in  increasing  the 
tidal  prism.  Taking  a  plane  midway  between  high  and  low  water 
would  give  an  area  of  tidal  basin  of  20.9  square  miles,  and  the  tidal 
prism  corresponding  to  a  tide  of  6  feet  would  give  a  discharge  on  the 
ebb  through  a  mean  section  at  the  hea;ds  of  about  160,000  cubic  feet  per 
second.  The  area  of  this  mean  section,  taken  on  a  line  from  the  end  of 
Ballast  Point  to  the  opposite  shore,  normal  to  the  direction  of  the  ebb 
current,  is  75,776  square  feet,  giving  a  velocity  in  this  case  of  a  httle 
over  2  feet  per  second.  The  width  of  this  section  is  1,630  feet,  with  a 
maximum  depth  of  73  feet. 

To  control  a  portion  of  the  ebb  flow  beyond  the  heads  and  give  it  a 
direction  so  as  to  produce  a  greater  working  effect  upon  the  bar,  it  is 
proposed  to  construct  a  jetty  on  Zuninga  Shoals,  about  7,500  feet  in 
length,  which  will  carry  it  out  to  the  16-foot  curve,  A  section  taken  out- 
side fromPoint  LomaHead  along  the  crest  of  the  barand  thence  aloogtbe 
proposed  line  of  said  jetty  gives  an  area  at  mean  tide  of  about  230,000 
square  feet.  The  proposed  construction  along  the  shoal  will  reduce  this 
section  by  about  60,000  square  feet.  The  jetty  will  be  built  of  stone,  and 
carried  to  half-tide,  which  height,  while  not  materially  interfering  with 
the  flood  tide,  will  preserve  the  useful  effects  of  the  last  half  of  the  ebb. 
The  line  of  the  proposed  work  is  along  the  westerly  side  of  the  shoals, 
which,  at  certain  points,  are  bare  at  low  tide,  and  as  the  force  of  the  water 
will  have  been  greatly  diminished  before  reaching  this  line,  it  is  deemed 
that  a  width  of  12  feet  on  top  with  slopes  of  1  on  2  will  be  sufficient.  As 
the  depth  of  water  increases  towards  the  outer  end,  the  width  on  top 
will  be  increased  to  20  fe^t  with  slopes  of  X  on  3.    The  shore  of  the  pen- 


APPENDIX  PP — REPORT   OP  MAJOR    BENYAURD.  2117 

insala,  from  which  the  jetty  will  start,  will  be  protected  on  either  side  a 
safficient  distance  to  prevent  erosion  from  the  action  of  the  sea. 

In  estimating  the  quantity  of  material  three-fonrths  of  the  volnme 
given  by  calculation  are  taken,  and  each  cubic  yard  is  assumed  to 
weigh  2  tons.  As  no  boats  or  barges  can  cross  the  shoals,  except  at 
the  highest  (ides,  the  stone  for  a  portion  of  the  jetty  will  have  to  be 
deposited  from  tramways  built  from  the  shore. 

This  will  necessitate  the  building  of  a  landing  at  the  nearest  con- 
venient point,  probably  in  the  easterly  channel  above  Ballast  Point, 
and  the  building  of  a  track  to  connect  with  this  trestle-work. 

The  estimated  cost  of  the  jetty  is — 

56,000  tons  in  place,  at  $3.25 $182,000 

70,000  tone  in  place,  at  $2 140,000 

322,000 
ContingencieBy  20  per  cent 64,400 

386,400 
Dredging V 8,000 

Total 394,400 

I  append  herewith  a  statement  of  the  commerce  of  San  Diego  for'  the 
fiscal  year  ending  June  30, 1887. 

The  rapid  increase  of  the  commerce  has  furnished  the  occasion  for 
allowing  individuals  and  corporations  to  build  wharves  extending  out 
into  and  encroaching  upon  the  channel  in  such  a  manner  as  to  injure 
navigation,  and  tending  to  interfere  with  the  efficiency  of  the  hiirbor. 
These  constructions  have  already  been  commenced  and  many  others  arc 
in  contemplation,  as  increased  wharfage  facilities  are  demanded,  to  keep 
pace  with  the  increase  in  commerce.  They  are  located  and  built  solely 
in  the  interest  of  the  owner,  and  independent  of  any  consideration  as  to 
the  effect  upon  the  future  welfare  of  the  harbor.  Steps  should  be  taken, 
by  those  having  authority  in  the  matter,  to  designate  the  manner  in 
which  these  wharves  should  be  built  in  the  interests  of  navigation,  and 
to  preserve  the  tidal  area  of  the  bay. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bentaubd, 

Major  Engineers. 

The  Chief  of  ENomEERS,  U.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Supervising 
Engineer.) 

{First  indoraeaaeaitl 

United  States  Engineer  Office, 
San  Francisco^  Cal.y  February  1,  1888. 
Bespectfully  forwarded. 

The  design  for  this  improvement  seei&s  to  roe  to  be  judicious  as  to 
alignment,  profile,  and  construction.  After  the  work  is  brought  to  half- 
tide,it  will  probably  appear  to  be  advantageous  to  raise  it  for  the  greater 
part  of  its  length  to  a  level  above  high-water  mark. 

G.  H.  Mendell, 
CoUmelj  Corps  of  Engineers^ 

JSupervising  Engineer. 


« 


2120     HKfORT   OK   THE  CIIIEP  OP   EKOIKEERS,  V.  S.  AEMT. 

trauu'',  l!,3fHI  t'wt,  diataut,  Miu  wiillJi  wtut  \i,'-^OU  fuut  aail  Lb(!  puJuM 
Ovptii  fi  fvet,  tilt)  HtMStiouttl  tu%a  beiDK  abouL  2,800  rtqaare  Tt^U  Ute  diu- 
ni«l  uti  tlK'  bar  iit  tlie  titD»  being  to  the  west  of  tiio  luiiJille  iir^-\i\L':. 
When  near  the  bluffs  ami  east  of  tbo  middle  grounil,  tli'' 
its  most  fivvorable  condition  for  navigation ;  it  givfts  b-i 
straigbtur,  and  iloi-s  uot  cbange  its  dirfctioo  mi  qaiokl- 
butat  be«titgivt'«bnt  from  0  to  U  f(!et  at  ll»<!  Iii^lt--'  ■ 

Tlie  ttectioti  of  tUe  act  autliorizingJ.he  8urv<*y  ■ 
cOKt  uf  obtnitiiiig  a  navigable  channel  at  leaitt   -^ 
low  water.    The  imiirovement  nvoesnary  to  b./  u  . 
invr^aetMl  depth  at  the  eutraiioe  would  lie  with  nvi.-iv  oi  coutroniuEiiiC 
vobimu  of  the  tidal  prism  to  a  fixed  channel.    Ilaviag  the  rocky  bl«& 
on  one  Hide,  this  would  necessitate  revetting  thL>  btMid  of  the  Mod' 
»pit  opposite  and  constructiOD  of  jetties  from  the  spit  nod  from  Uw 
ixjcky  point,  carrjing  the  work8  out  to  a  point  where  the  bottom  wooU 
(•ease  to  lie  dietorbed  by  the  waves.    Ttiis  would  re<jnire  that  the  watkt 
be  carried  out  to  the  7  or  A  fathom  curve,  making  the  lengtli  of  the  WMt 
jetty  abtmt  3,000  feet  and  the  east  jetty  about  2,200. 

tiuirtiiig  from  the  inner  beiul  of  the  sand  spit,  which  would  li.tv«  [■> 
be  revetted  for  several  hundred  feet  in  length  and  abovi*  the  higbes 
watt;!',  the  eAst  Jetty  would  be  given  a  moderate  profile  ai  far  as  ihf>r>- 
foot  curve,  which  wonld  carry  it  about  1,500  feet  from  the  *'■■•■  ■  -     ■•' 
Ibe  Ibickness  on  top  being  gradually  increased  to  this  i 
wonld  be  10  feet,  with  Hlo[ieH  of  1  on  3  on  the  outer  sidr 
lUe  inner,  the  top  being  at  the  highest  wajer.     Thence  ti 
Ihe  thickness  would  gradually  be  increased  to  li'i 
on  ]  on  the  inner  stde  and  1  on  .1  on  the  ouu-r 
below  low  water  and  below  that  I  on  1.    TLe  e.i- 
u  similar  constniclion,  tiie  lighter  profile  lieing  '  i: 
responding  ]ioint  as  in  the  east  wall,  and  the  beavii'i  ji 
the  outer  end.    The  works  ran^l  bi^  pi-QJtMsle'l  upon  a  low  - 
and  exposed  to  storms  from  all  points  of  the  south,     'i  i 

jetties,  the  toiis,  and  the  onter  sides  must  be  built  of  bua...  . , .- 

protect  these  parla  from  the  effects  of  the  severe  Hoalhuaet«r»  and  mwUI' 
westers  that  occasionally  prevail. 

The  esliinuted  amouut  of  mal»rinl  would  be: 

4fiO,«io  U.UI.,  *t  rJ VOf,m 

f«.oi)OnmB,  >tti 39>,M 

CoiitiiigenDiM,  About 2G per oeut MLM 

Tuiii! i,aa.m 

I  n  estimating  this  amount  of  material  tbe  solid  oontenis  of  t  !»■  ji'tfia 
have  Iieen  tiiken,  and  each  cubic  yard  is  oonaidered  lo   . , . 
Material  can  be  obtained  from  the  bliiffif  to  tbe  eastwaul 
I'erent  points  of  the  estuary,  where  nat«iropping8  of  rot-k  j 

served,     it  is  probalile  that  tbe  heavier  stones  requiretl    ^  l  

be  brought  from  other  locanties. 

To  gain  a  dejilh  within  the  eatnary  dredging  would  \m:  rvquired  at 
various  points,  when-  the  deptli  is  only  7  re«t  and  the  cbamiel  narrow. 
Ill  estimating  the  anionut  lluit  slionld  lie  n^niovwl,  I  have  !r;':r  ■:  ■  ■■-■■ 
nel  2r<0  feet  wide  and  !u  lirl  iliep  below  mean  low  watvi 
retprire  tbe  removal  of  iilioni  21  Hl,lHHt  cubic  ynnis  of  ni:<i< 
mated  cost  of  wbicli,iit  aO  teulN  peryanl,  would  l>e  fluii.iMin,  ^imfji 
amount  must  be  added  to  Ibe  aliove  estimate. 


n 
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I  append  a  statement  of  the  commerce  of  Newport  Harbor.  It  waa 
at  one  time  the  shipping  and  distribnting  point  for  the  adjacent  conn- 
try.  The  condtrnction  of  the  railroad  to  Santa  Ana,  12  miles  distant, 
ehanged  the  method  of  transportation,  and  the  business  of  the  harbor 
declined.  One  small  steamer  arrives  twice  a  month  from  San  Fran- 
cisco. This,  with  an  occasional  small  lumber  vessel,  constitutes  the 
carrying  trade  of  the  harbor.  The  cost  of  constructiou  and  mainte- 
nance of  the  works  intended  to  give  a  permauent  increase  of  depth  at 
title  harbor  is  entirely  incommensurate  with  the  advantages  that  would 
accrue  to  commerce. 

The  difficulties  attending  navigation  over  the  bar  prompted  the 
steamship  company  to  investigate  the  matter  of  building  a  wharf  at  a 
point  some  3  miles  up  the  coast,  where  still  water  existed,  though  other- 
wise the  sea  broke  along  the  entire  length  of  the  beach.  At  the  re- 
qaest  of  the  agent  the  party  was  directed  to  make  a  survey  of  the 
locality,  the  results  of  which  are  plotted  on  the  map,  and  designated 
the  ^^New  Landing."  The  stiil  water  is  caused  by  a  deep  pocket  mak- 
ing up  close  td  the  shore,  with  sand-spits  to  eastward  and  westward. 
These  spits  have  from  5  to  6  fathoms  of  water  upon  them  for  a  dis- 
tance of  about  2,500  feet  from  the  beach,  while  in  the  depression  the  10- 
fiAthom  curve  approaches  within  about  1,200  feet  of  the  shore-line.  It 
is  generally  smooth  enough  here  to  land  a  boat  when  the  bar  is  in  dan- 
gerous condition. 

It  is  stated  that  arrangements  are  being  made  by  the  company  to 
build  a  wharf  at  this  point.  If  the  structure  can  be  maintained  it  will 
enable  vessels  to  land  and  discharge  their  cargoes  at  certain  periods  of 
the  year,  but  the  situation  is  an  exposed  one,  and  open  to  winds  and 
seas  from  all  points  of  the  south,  which  must  prevent  vessels  from 
landing  during  heavy  weather,  and  compel  them,  when  their  draught 
will  admit  it,  to  enter  the  estuary,  and  discharge  at  the  old  landing. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  Engineers. 

The  Chief  of  Enoinebrs,  U.  S.  A., 

(Through  Ool.  G.  H.  Mendell,  Corps  of  Engineers,  Supervising 
Engineer). 

[Flnt  indonement.] 

United  States  Engineer  Office, 
San  Francisco  J  Calj  February  23, 1888. 

Respectfully  forwarded.    The  views  expressed  herein  are  concurred 


m. 


G.  H.  Mendell, 
Oolonely  Corps  of  Engineers^  Supervising  Engineer. 


StoHatica  of  commerce  for  Newport  ff arbor ^  Calyfor  tlie  year  mding  December  31,  1887 


YaMels 

Touiftge 

Draagfif^CTeategt feet 

KerobaDdUe,  general Ujiih 

iyotiX do.. 

Lomber ^^ feet 

*AU  steam-Tessels. 


Oatgoiug. 

*25 
4.550 


771.8 


f^ 
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PPS- 

PHELtMINAKY  EXAMINATION  OF  SAN  PEDRO  BAY,  CALirORSIA. 

United  States  BKonrBER  Office, 

Han  Francvieo,  Vat.,  A'otxntber  S,  18S( 

HiR :  Having  made  tlie  iiretiiumary  pxaminatioii  roqormi  in  SMli'il 
(i,  river  und  tiaibor  act  of  Au^nc^t  5,  ISHG,  1  bave  now  tlie  honor  U)  eul 
mit  views  wtiich  seem,  to  my  miud,  tojiutify  a  sarvey  of  the  bt}< 
Ban  Pedro. 

Althougli  it  is  well  kuown,  it  may  tie  proi>er  to  state  tliat  there  is  n 
harbor  for  deep-sea  vessels  on  the  (JaliforDia  coast,  axceiit  that  or  Si 
Francisco,  oooupying  a  central  poRition,  and  that  of  San  Diego,  doMl 
the  southern  limit  of  our  territory. 

The  distance  between  these  harbors  is  about  600  mileM. 

There  are  several  roadsteads  in  the  interval,  which  afforfl  prot«cti 
to  vt'Jisels  from  wiods  coming  from  a  particular  direction,  but  ao' 
■  which  covers  from  all  winds. 

The  bay  of  San  Pedro  is  the  best  known  of  tfaeae  roadntipadx,  a 
the  only  one  which  has  now  or  ever  has  had  foreign  commi-xoe. 

A  considerable  fleet  of  deep-water  ships  is  employed  in  foivign  vQ 
mercufromthiapoi't,  the  imports  being  mainly  coal,  and  an  export  vhk 
in  small  and  casual — wheat. 

The  amount  of  the  foreign  imi>ort  tra<lo  for  the  ypar  l&S.'i-'Sfi  imn  i 
now  be  stated  iu  tons,  but  the  duties  collected  at  the  VV'ilmingUm  o 
tom-honse  were,  for  that  time,  (01,624.83. 

The  bay  of  San  Pedro  is  the  best  of  these  roadsteads,  and  i)«,  luorravi 
the  point  where  the  Southern  Pacific  system  of  railroads,  coiuiug  fto 
the  ea«t,  first  touches  the  Pacific  Ocean.  It  derives  oommftrctala 
vantage,  as  compared  with  Qua  Fraucisco,  fVom  the  fitet  that  itgiv 
much  the  shorter  and  easier  line  of  overland  transportation  to  (fa«  w 
tera  of  the  Atlantic,  for  Asiatic  commerce. 

The  loading  and  discharging  of  deep.water  ships  ure  now  dlect 
thrmigh  the  use  of  lighters,  which  carry  the  freight  between  the  nbo 
and  the  anchorage  of  the  vessels,  a  distance  of  3  or  3  mik>8.  The  t 
upon  commerce  resulting  from  this  system  is  made  o<mKiderabl«,  u 
only  by  the  direct  cost  of  this  method  of  transshipmenl.,  but  by  thedet 
thereby  imposed  upon  vessels. 

if  the  ships  were  enabled  to  lie  alongside  of  piers  and  disebarse  tl 
fVeight  iu  the  nsnal  way,  the  saving  in  cost  wouiti  be  eonsiderali 
Until  such  a  system  of  discharge  is  jtrovided,  it  ia  not  )>rol>3bletJ 
Asiatic  commerce  could  take  this  route.  This  commerce  being  can 
on  by  steamers,  the  delays  incident  to  a  lighl«rage  system  woohl  i 
volve  so  great  espense  as  to  take  this  poi-t  out  of  the  Held  of  eonpi 
tiou. 

Heretofore  there  has  been  no  competition  between  Padfio  porta 
the  Asiatic  trade.  It  has  naturally  come  to  San  Francisco.  Batm 
fereut  phase  is  at  hand.  The  Canadian  Pacific  Kailroad,  ulruudf 
operation,  on  the  one  hand,  and  the  Northern  Paeilie,  now  in  oouiM 
extension  to  the  wat«rs  of  Puget  Sonnd,  on  the  other,  promise  to  mt 
duce  two  competitors  for  the  overland  traQi]>urtation  of  Asiatic  0 
merce. 

The  topographical  conditions  of  overland  routfw  become  elemoits 
importance  in  this  competition.  Between  San  Francisco  and  Los  Ao, 
les  there  are  two  considerable  mount^iin  elevations  Iu  be  croftWiil,  I 
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a  distance  of  about  500  miles.  Equating  tbe  resistance  of  elevations 
with  linear  resistance  it  will  appear  that  the  advantage  of  San  Pedro 
as  compared  with  San  Francisco  in  overland  competition  is  something 
like  800  miles. 

The  information  is  not  at  hand  to  institute  a  comparison  either  with 
the  Northern  Pacific  route  from  Seattle,  Wash.,  or  with  the  route  from 
San  Diego,  Gal.,  which  is  also  a  terminus  of  a  railroad  system,  connect- 
ing with  the  east  by  means  of  the  Atchison  and  Topeka  road. 
,  The  harbor  of  San  Diego  is  capacious  and  favorable  in  point  of  shel- 
ter and  depth  for  any  amount  of  commerce  that  can  be  imagined  in  the 
future.  It  lies  90  miles  to  the  southward  and  eastward  of  the  bay  of 
San  Pedro. 

It  may  be  a  question  whether  or  not  it  is  advisable  to  expend  a  con- 
siderable sum  in  building  an  artificial  harbor  at  San  Pedro,  when  there 
is  now  a  fine  natural  harbor  at  San  Diego,  90  miles  distant. 

San  Pedro  has  advantage  over  San  Diego  in  the  light  grades  found 
on  its  railway  route  from  the  coast  to  San  Bernardino ;  but  the  measare 
o{  this  advantage  can  not  now,  from  want  of  information,  be  stated. 

San  Pedro  has  now,  however,  a  much  larger  foreign  trade  than  San 
Diego.  It  remains  to  recall  that  Wilmington  Harbor,  which  debouches 
into  the  bay  of  San  Pedro,  has  been  much  improved  by  the  United 
States,  and  that  it  now  is  a  harbor  for  vessels  of  12  to  14  feet  draught. 
The  coasting  commerce  is  now  practically  carried  on  through  this  har- 
bor. It  is  a  small  estuary  and  can  never  be  made  a  harbor  for  deep- 
water  ships.  If  18  or  20  feet  at  high  water  can  be  obtained,  the  harbor 
will  have  received  its  maximum  development.  This  harbor  is  20  miles 
fiqm  Los  Angeles,  the  second  city  in  importance  of  California,  and  the 
center  of  a  highly  developed  area  of  horticultural  and  viticultural  in- 
dustry. 

This  circumstance  and  the  direct  rail  connection  with  eastern  terri- 
tory have  given  rise  to  a  considerable  commerce  in  the  little  harbor  of 
Wilmington. 

While  this  harbor  can  never  be  made  to  accommodate  large  ships,  yet 
the  existence  of  a  large  coast  commerce  tends  to  attract  to  this  pnoint 
foreign  commerce.  ^ 

It  will  appear  from  the  considerations  thus  so  meagerly  sketched  that 
the  question  of  the  improvement  of  San  Pedro  Bay  is  connected  with 
the  problem  of  competition  for  the  Asiatic  trade,  which  is  supposed  bj^ 
competent  authorities  to  be  yet  in  its  infancy. 

As  an  element  of  perhaps  national  importance,  as -it  may  be  if  the 
Canadian  Pacific  route  attracts  commerce,  the  question  appears  to  me  to 
be  deserving  of  careful  examination  and  study,  and  I  recommend  the 
place  as  "  worthy  of  improvement." 

As  to  cost  of  survey  and  project  I  beg  to  submit  the  sum  of  $4,000, 
mentioned  in  my  letter  on  this  subject,  dated  May  19, 1885,  in  answer 
to  Department  indorsement  of  April  18  on  Senator  Stanford's  letter  of 
April  13.  If  this  sum  can  not  be  allotted,  the  most  will  be  made  of  a 
smaller  sum,  which,  in  any  <)veut,  it  is  hoi>ed  will  not  be  less  than 
$2,500. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colanelj  Corps  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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«ITRVET  OP  8AS  PBDRO  BAT,  OALIPOBNIA- 

UniTED   STATEb!  EhOISKEB  OPPHTB) 
San  iVaws'sOT,  Crt?.,  Ftrftntary  13, " 

Sir:  I  hitve  tlie  honor  to  present  lUe  foltowtiig  report  upon 
voy  of  8i*ii  Pedro  Bay,  with  a  view  tn  estalilishing  an  ontt-r  bre 
for  Mid  protection  of  iU>ep-ilraaglii  rc«seU,  as  provided  for  in  the 
and  harbor  act  of  Angnst  5, 1380. 

After  the  completion  of  the  survey  of  Now|iort  Harbor  tbe  partj, 
under  charge  of  Mr.  Otto  vou  Qelderu,  was  tranaferrod  to  San  PmIto 
lor  the  above-indicated  work.  Oparatioim  wor«  commeocMl  during  tl»F 
laflt  wock  iu  March  and  oootiuuod  until  tbe  10th  of  Jaup,  wbet)  iht 
party  was  discharged  and  tbe  aasistoiit  brongUt  to  tbfi  offir^forfhc 

pnrpose  of  working  up  the  notes  of  this  and  tlio  other  ' 

makiug  the  maps  of  the  diSeretit  localities  Horveyed.    Tin- ! 

work  in  *ho  bay  covered  an  area  extending  from  the  . -■ 

inner  harbor  ont  some  2  miles  beyond  and  southea-it  of  * 

and  easterly  from  that  point  about  4  miles.    It  ^y : - 

alargor  area  and  also  to  make  a  series  of  curr>  n 

bay,  but  the  amonnt  allotted  for  the  work  was  ii. 

tbe  ground;  the  work  accomplisbed  affords  nni'' 

enable  us  to  indicate  the  position  of  a  breakwatot-  itiiit  w.juhl  .iiCnti! 

shelter  to  tbe  anchorage-ground  and  to  give  an  estiiiiar<e  of  the  aM  of 

the  structure.    The  results  of  the  survey  have  been  plot tixl  up<iu  a  map 

to  a  scivle  of  Tii'snt  which  is  transmitted  herewith. 

Before  tbe  improremeut  of  the  inner  harbor  van  commenced  tliern 
was  only  a  depth  of  about  I  fool  upon  the  bur  at  the  eotrana*  at  Diian 
low  water.     This  depth  has  been  increased  by  the  worksproiprfid  ;n  l! 
feet,  and  it  is  expected  that  a  depth  of  It)  feet  at  meau   I  <  < 
ultimately  be  gained.    This  depth  will  enable  u  certain    ' 
to  enter  the  harbor  and  unload  at  the  wharves,  but  lIi" 
ships  and  other  deep-draught  vessehi  will  l»e  compelled  i' 
and  have  their  passengers  and  freight  transferred  to  Iij,'li ' 

Good  holding  gronud  exists  at  the  aucliorage,  which  i»  \<- 
the  north,  but  is  open  from  tbe  east  around  by  south  U'  ■ 
expose<l  to  the  southwest  and  southeast  gales  tliat  pre;., 
winter  mouths.    South  from  Point  Fermiu,  and  distant  f^-.-.. 
Catalina  Island,  17^  miles  in  length,  aiils  in  sheltcriui:   : 
heavy  swells  from  the  south,  bnt  the  soutbeasteTs and  sim 
proach  the  roadstead  through  the  oiten  ar^vs  to  the  e»st  .i  ■■  < 
island.    Vessels  are  frequently  com|»elled  during  tin-  ;■ 
southerly  gales  to  leave  their  auchorage  and  seek  shelter 
of  the  islands  that  lie  off  the  coast.    The  wrecks  of  veflsel 
tbe  west  shore  of  the  bay  urould  sec^ni  to  indicate  thu  kl>i 
quarter  from  which  the  heaviest  storms  come,  bnt  with  - 
of  these  occasional  gules  there  is  otherwise  a  heavy  sw.  : 
from  the  southwest.     For  tbe  pitrjiose  of  affonlinga  pr<i!i 
ugegrouud,  as  contemplated  by  tbe  act,  it  is  proposwl  to  ruiisiruci  i 
breakwater,  the  position  of  which  is  ffidicated  on  the  map, 

Slarting  at  the  3-fathom  cur\-e  at  a  point  inside  of  Point  Fcnnio,  ■ 
direction  south  47  degrees  east  is  given  lo  thowent'-Hv  .lyui  uf  th..  im-ik 

water  for  a  distance  of  3,.300  feet,  which  carries  it  1 

from  the  anchorage-gronnd  to  the  westerly  end  "    ' 

givesprotectiontoseasfrnmthesoutiiweKt.  Agai'  -    ■  

and  the  westerly  arm,  2,  "iOOfcetlongjrrinningnorlli  i.Mi,--[v>--.i-.i.Ht,] 


T^-^ 
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tetl  SO  as  to  extend  beyond  lines  drawn  from  the  anchorage  ground  as  above 
to  the  easterly  end  of  Gatalina  Island  and  Point  San  Juan  Capistrano, 
and  affords  shelter  from  seas  coming  from  the  southeast  between  those 
two  points.  The  gap  is  covered  from  the  southerly  seas  by  Gatalina 
Island  as  before  mentioned.  The  position  of  the  two  arms  of  the  break- 
water, thus  approximately  fixed,  may  be  changed  within  slight  limits, 
as  furttier  study  of  the  conditions  may  seem  necessary.  Vessels  may 
use  the  gap  or  they  may  go  around  the  westerly  end  either  for  entrance 
or  exit,  according  as  the  direction  of  the  wind  may  render  either  course 
desirable ;  the  openings  left  will  allow  a  free  circulation  of  the  cur- 
rents, and  tend  to  prevent  any  deposition  of  material  within  the  shel- 
tered area.  For  the  form  of  the  cross-section  I  have  taken  a  width  on 
top  of  26  feet,  10  feet  above  high  water  of  spring  tides ;  on  the  outside 
a  slope  is  given  of  1  on  3  to  a  point  18  feet  below  low  water,  and  below 
that  point  1  on  1.  The  slope  on  the  inside  is  1  on  1.  The  breakwater 
will  be  formed  of  stones  of  various  sizes  dropped  in  place;  the  portion 
below  18  feet  below  low  water  and  the  interior  will  be  of  ordinary 
quarry  material,  and  the  slopes  on  both  sides  above  that  point,  and  the 
top  will  be  of  blocks  of  larger  dimensions.  Judging  from  previous 
operations  abundance  of  stone  of  fair  quality  can  be  obtained  at  Gata- 
lina Island.  The  working  of  the  quarries  the  past  summer  shows  also 
that  stone  of  the  larger  dimensions  required  could  be  obtained.  In  es- 
timating the  quantities  of  material,  three-fourths  of  the  volume  given 
by  calculation  are  taken,  and  each  cubic  yard  is  supi)osed  to  weigh  2 
tons. 
There  will  be  required : 

For  the  westerly  arm : 

702,000  tons,  at  $1.50 |1, 053, 000 

141,000tOD8,  at$4 564,000 

1,617,000 
For  the  easterly  arm : 

868,000  tons,  at  $1.50 $1,298,000 

152,000  tons,  at  $4 608,000 

1,901,000 

3, 518, 000 
ContlngenoieSi  15  percent 527,700 

Total 4,045,700 

This  estimate  of  cost  is  based  upon  the  supposition  that  funds  for 
carrying  on  the  work  will  be  appropriated  in  such  amounts  as  will  en- 
able a  proper  outfit  of  barges,  etc.,  to  be  provided  for  carrying  the  ma- 
terial from  the  quarries  to  the  site.  If  we  have  to  depend  upon  the 
means  of  transportation  usually  furnished,  in  the  way  of  small  sailing 
vessels,  the  cost  must  necessarily  be  increased. 

The  break  wat-er,  in  addition  to  affording  a  protected  anchorage  ground, 
will  also  permit  the  construction  of  wharves  along  the  westerly  shore 
of  the  bay,  at  which  deep-draught  vessels  can  lie  with  safety,  and  dis- 
charge their  cargoes  free  from  the  expense  now  entailed  by  lighterage. 
The  commerce,  both  foreign  and  domestic,  that  seeks  an  entrance  in 
San  Pedro  Bay  is  on  the  increase,  as  shown  by  the  comparative  state- 
ment herewith,  and  it  would  undoubtedly  increase  still  more  rapidly  as 
the  country  is  developed  and  additional  facilities  ajQTorded  for  transpor- 
tation to  interior  points,  were  there  any  certainty  that  the  protection 
to  the  roadstead  would  be  inaugurated.  While  at  the  present  time  this 
commerce  might  not  be  considered  commensurate  with  the  expense,  it 
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must  be  remembered  that  the  breakwater,  if  commeDced,  will  reqairea 
namber  of  years  for  completion,  at  the  rate  appropriations  are  osaally 
made,  and  that  by  the  time  this  period  arrives  the  commerce  might 
fully  warrant  the  expenditure. 

The  survey  developed  the  existence  in  the  bay  of  a  rock  (noted  on 
the  chart)  whose  top  is  18  feet  below  the  plane  of  mean  low  water.    Any 
contemplated  improvement  in  the  outer  bay  should  also  include  the  re- 
moval of  this  rock  to  a  depth  of  at  least  24  feet  below  said  plane. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaubd, 

Major  JBngineeri. 

The  Chief  of  Bnginebrs,  U.  S.  A. 

(Through  Gol.  O.  H.  Mendell,  Corps  of  Engineers,  SnpervisiDg  En- 
gineer.) 

[First  indonement.! 

United  States  Engineer  Office, 
San  FranciscOj  OaLj  February  13, 1888. 

Respectfully  forwarded. 

This  project  appears  to  be  well  conceived.  San  Pedro  Bay  is  partially 
covered  from  sea  exposure  by  the  high  island  of  Santa  CataUna.  The 
westerly  breakwater  covers  the  sea  interval  between  the  northern  end 
of  the  island  and  the  mainland.  The  easterly  breakwater  covers  the 
interval  between  the  southern  end  of  the  island  and  San  Juan  Capis- 
trano,  on  the  mainland.  Thus  the  whole  arc  of  exposure  is  covered 
There  are  two  entrances  from  the  sea,  one  of  which  is  sdways  convenient 
for  arrival  and  departure,  whatever  be  the  direction  of  the  wind.  One  of 
the  entrances  is  covered  by  Catalina  Island  and  the  other  by  the  main- 
land adjacent  to  San  Juan  Capistrano.  Circulation  by  littoral  currents 
is  provided.  The  profile  of  the  work  is  thought  to  be  adequate.  With 
largo  sizes  of  intone  it  is  propable  that  the  s&tional  area  may  properly 
be  reduced,  as  storms  and  heavy  waves  do  not  here  occur  so  firequentlj 
nor  so  violently  as  is  the  case  on  the  northern  coast. 

G.  H.  Mendell, 
Colonelj  Corps  of  UnffineerSj 

Bi^fervising  EngiMef. 


StatUHcs  of  oommercef  Wilmington  HarhoTp  Calif omia^  for  ike  year  ending  December  2\i 

1871. 


Vee»©l8 : 

Steam 

Sailing 

Freight tons.. 

Lamber ^ feet.. 


Iiiooming. 


100 

65 

25^813 

10,938^836 


Onlgraiiig. 
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8laH8tie$  of  oatnmercef  Wllmingtau  Harbor ,  CaHfomia,  etc, — Con  tinned. 

BDBEIGN  COMMSRGE. 


▼easelt: 

Steam  . 

Sidling. 
ToDoage. 


Greatoat  drtttight feet 

lierohandlae : 

Oeoend tona 

Wlie«t do 

Coal * do 


Outgoing. 


4 

61 

78.06S 

•29 


1,332 


*SefiBira  to  the  oater  harbor. 


DOMESTIC  COMHBBCE. 


▼eaada: 
Steam  . 
Sailing. 

.Tonnage. 


Oreateei  dianght feet. 

lierohandlae : 

General tona. 

Lamber : feet. 


321 

465 

404,770 

18 

44,028 
163,828,000 


348 

457 

458,045 

18 

17,400 


y 


Amount  of  leyenue  oolleoted  at  the  port  during  the  year  ending  December  31,  1887, 
9113|  lu0«73* 
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mPROVEMENT  OP  ENTRANCE  TO  HUMBOLDT  BAY,  OF  SAN  JOAQUIN^ 
MOBUSLUMNE,  SACRAMENTO,  AND  FEATHER  RIVERS,  AND  PETALUMA 
CREEK,  CALIFORNIA. 


REPORT  OF  MAJOR  WILLIAM  H.  HEUER,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  San  Joaqaia  River,  Stockton  and  Mor- 
mon Slonghs,  CaVifornia. 

S.  Mokelamne  Kiver,  California. 

3.  Sacramento  and  Feather  rivers,  Cali- 
fornia. 


4.  Petaluma  Creek,  California. 

5.  Humboldt  Harbor  and  Bay,  California 


United  States  Engineer  Office, 

San  FranciscOy  OaLj  July  2, 1888. 

General:  I  have  the  honor  to  transmit  the  annual  reports  of  the 
river  and  harbor  works  under  my  charge  for  the  fiscal  year  ending  Jane 
30, 1888.    Previous  to  November  23, 1887,  these  works  were  under  the 
charge  of  Oapt.  A.  H.  Payson,  late  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 
Major  of  Er^ineers. 

The  Ohief  of  Engineers,  U.  S.  A. 


QQi. 

improvement    of    SAN   JOAQUIN    RIVER,    STOCKTON   AND     MORMON 

SLOUGHS,  CALIFORNIA. 

The  approved  project  adopted  in  1877  and  slightly  modified  in  1881 
has  for  its  object  the  securing  and  maintenance,  by  dredging,  of  a  chan- 
nel 9  feet  deep  at  low  water  and  100  feet  wide  through  the  tidal  parts 
of  the  river  and  Stockton  Slough  below  Stockton,  a  channel  4  feet  deep 
and  80  feet  wide  to  Miller's  warehouse  in  Mormon  Slough,  and  tempo- 
rary improvement  to  the  low- water  channel  of  the  Upper  San  Joaquin 
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UivtT  trt  HUPa  VeTTy.    The  latter  work  Uodo  by  the  Uoiteil  States  «a; 
litirtt  iiiiil  trow. 

Tliottitalnmuitntoxpuudcduu  the  river  anil iilonglis  to  .TnQ«.'W.l!jt!;, 
hiM  Iteeti  $144,880.44,  and  dnriiig  the  patit  fiscal  year  an  aililiUowl 
niiioiint  of  $i:3,073.t>2  has  bix^n  spent,  making  a  toUl  to  ikto  of 
»l57,fl54-3C. 

During  the  Isat  itscal  year  tlie  United  SlateH  ilredge-lKkat  has  berii  ' 
<»riiriii88Joii  and  at  woric  on  Stockton  tM»u;th  and  at  Uatchman's  B«^'" 
oil  the  inaiu  river,  fn»m  Auguat  IJ,  1887,  to  Mar«b  13, 18SS.  In  8l"- 
ton  Slongli  a  cliatiuul  was  esi;avat»l  on  tXw.  Hoiitli  nMe  of  the  sloogFi  ■ 
by  Ohy  7,fl03  feet  in  length,  and  on  thct  north  iiid«>  nctianuct  •'iOI)y9l<v 
l',200  f<eet  in  length  waa  made.  At  I)ar£huian''8  Kcitch  the  Ured^  cnt 
A  channet  150  feot  wide,  850  feet  long,  and  having  a  depth  of  9  ftet  at 
Inw  tide. 

Tlio  total  amount  of  material  dredged  aggregiUi>d  M4,075<  r 
all  of  which  was  deposited  o[i  the  shore,  the  avcm^  niontl: 
oxpeiiHo  of  the  dredger  and  crew  was  about  $2,fl(M),  nod  tin  . 

niatoriid  dng  and  pumped  ashore  averageil  «  little  over  :;u,< .....^ 

yanis  l)er  month,  making  the  actual  cost  of  the  work  to  tht:  Uaiiol 
Stat«8  about  10  cents  per  eiihie  yard.    In  provions  auuuut  re|K>rta  rcanu 
were  given  why  arwlical  and  permanent  ttnprovoment  was  nnjiistfCnWp. 
Immediate  relief  eould  be  given  to  navigation  wbeudvmanil>  !  ' 
jug  the  snag-boat  up  lo  remove  the  worst  snagH  when  the  ^ 
river  would  permit.    This  part  of  the  river  is  only  uavigabk  - 
niontha  in  the  year  as  far  up  as  nill's  Ferry,  and  then  onl;. 
drawing  3  feet  or  less  of  water. 

At  Laird's  Slough  there  is  a  cruvassu,  aud  parties  in  terest<.-d  iu  th«  n  . 
gation  of  the  upper  river  desire  its  doeure,  claiming  that  the  rrtv,i 
shoals  the  river  opjmsite  to  and  near  the  crevasse,  and  threatens  to  m;iL 
n  cut-off  and  leave  its  preseut  uhannel,  on  the  bank  of  which  thi'  tonu 
of  Grayson  is  situated.    Thi-i  would  leave  the  town  a  half  mile  or  more 
from  tlie  river.    It  is  also  possible  that  the  closure  of  <  h<-  rrrpv3s«e  wdqIiI 

result  in  the  giviug  of  a  few  weeks  longer  nn'  i*  .•■.■ ■ -i   'mt 

the  danger  from  a  closnre  of  this  orevasne  ;  r|,c 

banks  above  anil  below,    A  ai)ecial  report  n  n 

2, 1888.    The  estimateil  cost  of  dosing  thi-  r; 

The  partial  closure  of  Panulise  Cut  hit--i  ii  'i- 

mated  for,  but  the  appropriations  were  tO"  >  ■,  ,  a- 

{KirtAnt  and  pressing  to  warrant  the  work  <  -ih 

inated  cost  for  the  low  dam  for  this  out  w  : 
Twenty-one  Mde  Slough  and  HemlBeach  wii 
toaklng  the  total  estimated  cost  of  doing  tb  >■ 
elusive  of  the  annnal  dredging  and  ocoaeion  . 

ThochannelsbelowStocktoucanonlybe  [ii     _.         _       ___ ...... 

ing.     Stockton  Slough  requires  almost  ooustacL  Jiedgiu;;. 

We  now  have  our  own  dredge,  and  candoourowudteilgiugataocBt 
very  macb  less  than  has  been  paid  for  work  at  these  loealitieiS  by  coutriKt 
The  bcncHts  to  commerce  certainly  wamuit  the  expouditnre  of  the  moHf 
required. 

With  tutnre  appropriation  a  it  is  pru[H))ied  to  continae  work  on  Iha 
adopted  project,  and,  unless  otherwise  directed  I^  Congnvui,  in  thefM 
lowing  order,  depending  on  the  amounts  appropriated  and  tbereqnr< 
inentM  of  commerce : 
(I)  Dn-'dging  tu  ^t  adcI  mnintnin  9  f«ot  to  Stockton. 
Ci)  SnuKgiug  And  ecnpinc  iu  ii^per  lirer. 
L      (3)  Bnilding  low  dun  at  Puriulno  Cut. 
^  (4)  Mnking  new  out-olT,  na  heretofore  reooiiiniondod,  or  ulM^ng  Laltd'a  StOOfli- 
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Estimated  amount  that  could  bo  profitably  expended  in  the  fiscal  year 
ending  J  une  30, 1890,  are  for — 

Dredginic |24,000 

Snagging 16,000 

Closing  Paradise  Cu* 14,000 

Cloeing  Laird's  Slough • 9,570 

Estimate  for  one  cut-off 65,000 

Total 128,570 

Money  statement. 

July  1, 1887,  amount  available 13,869.56 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabiUtiee 

outstanding  July  1, 1887 13,073.92 

July  1, 1888,  balance  available 795.64 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 25, 795. 64 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  103, 570. 00 
<  Submitted  in  oompbance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


StaHstics  for  eleven  montha  ending  May  31,  1888. 
(Famished  by  the  Hon.  H.  J.  Corooran,  nuuiager  San  J«aqaiii  ImproveBent  Company.] 


Wl«at ions. 

Coal do.. 

Smidries do... 

Potatoes do... 

noor do... 


134,03S  I  Merahandise tons.. 

44,000   *'-~* * 


4,530 
40,000 
68,000 


80,000 

Paving  stones do...         15,000 

Brick 2,000,000 

Lamber feet,.  21,545,000 

Wool bales:.  6,000 


QQa. 

IMPROVEMENT  OP  MOKELUMNE  RIVER,  CALIFORNIA. 

The  project  was  adopted  iu  1884,  and  had  for  its  object  the  removal 
3f  snags  and  overhanging  trees  which  obstructed  navigation  between 
the  mouth  of  the  river  and  Benson's  Ferry.  Both  forks  of  the  river 
irere  cleaned  out  to  the  head  of  navigation  at  a  cost  of  $10,960.58.  No 
work  was  done  during  the  last  year,  as  no  funds  were  available.  Ob- 
structions have  again  formed  and  will  continue  to  do  so.  Work  for  the 
snag-boat  will  occasionally  be  required  so  as  to  get  rid  of  these  snags. 
It  is  estimated  that  $2,000  can  be  spent  to  advant>age  in  the  fiscal  year 
ending  June  30, 1800. 

Money  statement, 

Jnly  1,  1887,  amount  available $39.42 

July  1, 1888,  balance  available 39.42 

^mouot  appropriated  by  act  of  August  11,  1888 2,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 2, 039. 42 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      2, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

Statisiice  far  eleven  months  ending  May  31,  1888. 

[Famished  by  the  Secretary  of  the  California  Transportation  Company.] 

ICerchandiseearried- tons..    1,025 

I^Bain  and  pvodnoe  carried do 35^00C 

l,«Ot 


n 


1,  '•  • 


i 
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QQ3. 

IMPROVEMENT  OF  SACRAMENTO  AND  FEATHER  RIVERS,  CALIFORNIA 

The  approved  project  bad  for  its  object  the  temporary  improvement 
of  the  low- water  channel  by  snagging,  dam  building,  and  bar  scraping. 
Most  of  the  work  has  been  done  by  the  United  States  snag-boat  and 
by  hired  labor. 

Owing  to  lack  of  fauds^  by  reason  of  failure  of  the  last  riTer  and  har- 
bor bill,  the  snag-boat  Seizer  was  only  at  work  twenty-nine  days  during 
the  past  fiscal  year.  She  worked  in  a  reach  of  the  river  about  45  miles 
long,  just  above  Colusa,  and  removed  283  snags,  blasted  away  a  project- 
ing point  of  river  at  Hemstreet's  Bend,  built  two  wing-dams  of  snags, 
fascines,  and  sand-bags  near  Walsh's  Gut-off.  The  dams  were  350  and 
200  feet  long  respectively.  She  also  blasted  out  and  washed  a  channel 
through  a  bar  near  these  dams  and  obtained  a  channel  3^  feet  deep  ov^er 
the  bar.  The  bar  was  composed  of  gravel,  cemented  together  with  clay. 
Six  hundred  and  sixty-seven  pounds  of  Tonite  powder  were  used  in 
blasting. 

It  is  believed  that  a  continuance  of  the  methods  heretofore  adopted 

on  these  streams  is  the  only  practicably  economical  method  of  keeping 

I  them  in  a  navigable  condition.    The  permanent  improvement  of  that 

portion  of  the  river  above  Colusa,  while  perhaps  practicable,  would  be 
so  expensive  as  to  be  unwarranted  with  the  present  or  prospective  com- 
merce of  that  section  of  the  State.  Without  the  annual  use  of  the 
snag-boat  in  this  section  of  the  river  it  would  be  so  injured  by  the  ac- 
cumulation of  snags  as  to  materially  interfere  with  the  movement  of 
the  immense  wheat  crop  of  this  section  except  at  greatly  increased 
rates  of  freight  by  rail  ^ausportation. 

Since  the  use  of  the  United  States  snag-boat  in  1881  the  river  has 
been  kept  in  fairly  good  boating  condition,  the  expenses  of  transporta- 
tion have  been  reduced,  commerce  has  increased,  and  the  expense  of 
removing  the  snags  by  snag-boats,  as  compared  with  prices  paid  con- 
tractors heretofore,  is  less  than  one-half,  and  accidents  to  boats  or  barges 
are  now  of  the  rarest  occurrence.  The  upper  part  of  the  river  is  reallj 
in  a  better  boating  condition  for  the  class  of  boats  which  use  it  than  is 
the  part  of  the  river  at  and  below  Sacramento. 

The  snag-boat  and  barge  are  in  reasonably  good  condition,  and  will 
only  require  such  overhauling  to  resume  work  as  would  be  the  case  with 
any  floating  craft  that  had  been  lying  idle  for  nearly  a  year.  Complaints 
are  now  coming  into  the  office  that  the  river  near  Walsh's  Cut-oflf  is 
become  troublesome,  but  as  there  is  less  than  $1,500  available,  and  it 
will  cost  this  much  or  more  to  fit  up  the  snag-boat  for  service,  and  as 
her  running  expenses  are  about  $4,000  per  month,  it  is  impracticable  at 
present  to  render  the  boatmen  any  assistance. 

Since  1875  Congress  has  appropriated  for  these  rivers  $445,000,  of 
which  $329,612.87  have  been  spent,  including  the  cost  of  construction 
of  a  dredge,  snag-boat,  and  two  barges  for  use  on  them.  There  is  vet 
unexpended  $115,387.13,  of  which  only  $1,193.26  is  available,  as  Con- 
gress, by  its  act  of  July,  1884,  prevented  the  expenditure  of  funds  on 
these  rivers  except  as  provided  in  that  act,  and  not  until  the  SecreUry 
of  War  should  be  satisfied  that  hydraulic  mining  on  the  Sacramento 
and  its  tributaries  had  ceased.  That  hydraulic  mining  has  not  entirely 
ceased  is  evident  from  the  occasional  injunctions  granted,  but  the 
amount  as  compared  with  what  was  done  in  former  years  is  insignificaot« 
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Below  the  Feather  Biver  the  Sacramento  Biver  continues  to  deteriorate, 
becaase  the  mining  debris  deposited  in  former  years  continnes  to  be 
washed  into  the  stream  and  is  rolled  and  pushed  along  the  bottom  dur- 
ing floods.  The  following  is  a  list  of  appropriations  made  for  the 
Sacramento  and  Feather  rivers : 

March,  1875 $15,000 

July,  1878 15,000 

March,  1879 20,000 

July,  1880 : 45.000 

March,  18bl 60,000 

Angust,  1882 250,000 

July,  1884 40,000 

Total 445,000 

With  any  moneys  that  may  be  appropriated  in  the  future  it  is  pro- 
posed to  continue  work  with  the  snag-boat  as  heretofore. 

Money  statement 

Jnly  1,  1887,  amount  available $124,200.97 

July  1,  1888,  amodnt  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887 8,813.84 

July  1,  1888,  balance  available 115,387.13 

Amountappropriatedby  act  of  August  11,1888 20.000.00 

Amount  available  for  fiscal  year  ending  June  .'U),  1889 • 135, 387. 13 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30«  1890    60, 000, 00 
<, Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbQr  acts  of  1866  and  1867. 


'    StaHaHcsfar  eleven  months  ending  May  31,  1888. 

rFnmished  by  Captain  Dwyer,  preaident  Sacramento  Transportation  Gompany.] 

Tons. 

Mshts oarriod by  boat, oonsiating of  merchandiae,  lamber,  andcoal 80.010 

I)6wn*might,  aconsifiting  of  bricks,  merchandise,  broom-corn,  hay,  wheat,  barley,  wood.  com. 
and  other  products 203.862 

Total 283,862 


QQ4- 

IMPROVEMENT  OP  PETALUMA  CREEK,  CALIFORNIA. 

The  project  adopted  in  1880  aimed  to  straighten  the  estaary  by  cat- 
ofBs  and  to  obtain,  by  dredging,  a  channel  abont  8,000  feet  long,  50  feet 
wide,  and  3  feet  deep  at  low  water. 

Before  improvement  the  channel  was  very  crooked  and  was  bare  at 
low  water.  In  1884  the  work  was  completed,  at  a  cost  of  $2,343.09. 
Since  then  nothing  has  been  done  until  within  the  present  fiscal  year. 
The  channel  has  been  gradually  refilling  and  has  for  a  year  or  more 
been  in  places  bare  at  low  water.  Actual  survey  developed  the  fact 
that  in  some  spots  in  the  channel  filling  had  taken  place  to  such  an  ex- 
tent that  parts  of  the  bottom  at  low  tide  were  2  feet  above  low-tide 
level.  The  only  steam-boat  plying  on  the  creek  had  to  time  her  trips 
so  as  to  do  her  creek  work  during  high-tido  stages  only. 


i 
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With  tlie  balauce  available  propORals  fcir  dredgintr  were  invited,  aod 
the  oDiy  bid  received  was  35  conbi  per  i:abic  yanl.    CVjiitwt  i" 
made  and  duiiag  tbu  past  luonth  Llie  dredgo  has  r<_*iuovi-i1  <i-.>")  ■>'> 
cubic  yards  of  material  from  tlie  ohiiunel  and  ck'aiiod  our  l   '    ' 
feet  of  obauQel.    The  wbolw  work  will  be  completed,  as  f.n 
will  ttermit,  in  nboiil  one  week  more  aud  will  result  in  :i 
will  bavo  Itie  woret  obstnictiona  removed  and  etuilile  Uo.: 
I'etaUima  atbalf-tide  tttagei*.     It  is  tlioiigbt  tbat  Hie  pr«"*i 
yivo  a  chaiincl  that  at  least  is  not  bure  at  low  wattir  and  w  i ' 
immediate  wants  of  navigation.     It  will  be  imiiostubte  in  ■    . 
channel  in  the  upper  part  of  the  creek,  except  by  reiteatt'd  th. - 
All  the  sewage  of  Petaluma  and  the  drainage  a»il  waahtngs  fn>i 
highly  cultivated  valley  lands  get  into  this  amall  creek,  wliich  i 
about  60  feet  wide. 

The  digging  below  where  we  are  now  going  is  generally  1 
will  be  mucli  more  esiiensive  to  romovo  than  the  preaenr    . 
Tbe  annual  commerce  on  the  creek  is  sufficient  to  w-irrau 
or  5  feet  of  water,  measni'ed  at  low  tide,  and  white  in   1 1 
exact  surveys  the  quantity  of  material  to  be  excavated  U:  ■ 
depth  is  not  definitely  known,  it  is  roughly  estimated  Ibn : 
cubic  yards  of  hard  [Mtn  will  have  to  be  removed,  at  nn  i- . 
of  50  cents  iwr  cubic  yard,  or  $30,000  as  an  approximutu  csUrEi  i 
the  whole  cost  of  the  work.     If  this  work  be  done  an  occanional  < 
ing  out  of  the  soft  material  by  a  dredger,  say  once  cvi'ry  four  c: 
years,  otrght  to  maintain  a  good  navigable  olianucL 

Money  gtatemenL 

July  1, 1887,  nmuuut  nvalUble ,_    t9,3alM 

Jnly  1,  ItHS,  amounioxpeiidediluriiiE  tiscal  yeu-iOXolUBive  of 

tialiilitiM  uutsUndiug  July  1,  lasf 9314194 

Jnly  I,  18M, nmount  ooverod  by  exiatitig(K>utnw:bt...„......      3,  tS^Ki 

«.SO» 

Amount  aiipropriatetl  by  lut  of  AiigUHt  11,  tH^ ; j,  i- 

(  Amount  tIiutouubeprof)btbl^<txiionc1cfHnfiBDsJyifArFtii<IllieJiiu«30,  ISM    #.' 
/  SiibniltU'il  in  couipiluuru  witb  rcqiiireiuont*  or  siM^tlODs  S  of  river  unl 
(      hurlior  arta  nf  I86fi  nnd  lt*J7. 


Artloln. 

Qt».llty. 
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QQs. 

IMPROVEMENT  OF  HUMBOLDT  HARBOR  AND  BAY,  CALIFORNIA. 

The  project  for  iinprovemeut  was  adopted  in  1881.  It  aimed  to  secure 
low-water  channels  13  feet  deep,  200  feet  wide  to  the  head  of  the  Eureka 
wharves,  and  10  feet  by  100  feet  wide  to  A  rcata  and  Hookton.  In  1882  an 
additional  project  was  made  to  increase  the  depth  of  water  over  the  bar 
at  the  entrance  to  the  harbor  by  the  construction  of  a  training- wall  bnilt 
to  the  level  of  low  water  and  extending  from  the  South  Spit  seaward  in 
a  northwesterly  direction.  The  estimated  cost  of  the  sea-wall  alone  was 
$600,000. 

The  dredging  work  herein  referred  to  (the  improvement  of  the  chan- 
nels to  Eureka,  Areata,  and  Hookton)  was  completed  in  1884.  Some 
deterioration  has  occurred  to  the  channels,  especially  in  front  of  the 
Eureka  wharves  and  at  the  junction  of  the  Eureka  and  Areata  chan- 
nels. These  channels  are  not  self-maintaining,  owing  to  the  sluggish 
current.  They  also  receive  the  sewage  of  the  towns.  Their  depths  and 
widths  can  only  be  maintained  by  occasional  dredging. 

The  act  of  August  5, 1886,  making  appropriation  for  the  improvement 
of  the  entrance  to  the  bay,  prohibited  the  expenditure  of  money  until 
tiie  United  States  had  acquired,  free  of  expense,  the  title  to  the  land  re- 
quired on  the  South  Spit.  Nearly  the  whole  of  the  last  fiscal  year  has 
been  spent  in  correcting  imperfections  in  the  deeds  to  the  property,  hav- 
ing probate  proceedings  corrected,  and  in  getting  an  opinion  from  the 
United  States  district  attorney,  so  as  to  secure  a  proper  deed  for  the 
property  referred  to.    , 

Within  the  past  week  a  deed  to  the  property  has  been  obtained,  the 
acting  United  States  attorney  has  approved  it,  and  it  has  been  for- 
warded to  Washington  for  formal  approval  by  the  United  States  Attor- 
ney-General. 

With  the  money  available  and  asked  for  it  is  proposed  to  make  prep- 
arations for  and  commence  the  construction  of  the  training- wall.  Au- 
thority has  also  been  received  to  permit  the  use  of  brush  in  the  train- 
ing-wall where  economical  and  practicable,  and  to  protect  the  North 
Spit  against  erosion  if  necessary. 

No  close  or  final  estimate  of  the  cost  of  obtaining  and  maintaining  a 
deep  permanent  channel  over  Humboldt  Bar  has  been  or  can  at  present 
be  made.  The  only  estimate  submitted  is  for  a  training- wall  .built  to 
the  level  of  low  water.  Should  this  training- wall  have  to  be  built  higher 
or  longer,  or  shore  protection  on  th6  north  sands  or  spit  be  required, 
the  cost  will  be  additional  and  depend  entirely  on  the  amount  of  addi- 
tional work  required 

The  appropriations  for  improvement  of  Humboldt  Bay  have  aggre- 
gated $217,500,  of  which  amount  $80,884.69  has  been  spent,  and  nearly 
all  for  the  dredging  of  the  channels  inside  the  bay.  The  balance  avail- 
able ($136,615.31)  will  make  a  good  start  in  building  the  training- wall. 

Money  statement 

Jniy  1, 1887,  amount  available |136,615.31 

July  1,  1888,  balance  available 136,615.31 

Amount  appropriated  by  act  of  Augast  11,  1888 125,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 261 ,  615. 31 

{Amount  (eatimated )  required  for  completion  of  existing  project 412, 500. 00 
Amonnttbatcan  be  profitably  expended  infiscal  year  ending  JnneSO,  1890  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


2136     REPORT   OF  THE  CHIEF   OF  ENGINEERS,  U:  S,  ARMT. 

COMMERCIAL  STATISTICS. 

Fall  commercial  statistics  for  the  past  year  can  not  at  present  be  obtained.  The 
collector  of  costoms  at  Eureka  reports  a  foreign  export  of  inmber  and  saw-mill  prod- 
ucts valued  at  1101.169.  Seventeen  vessels  entered  and  eighteen  cleared  for  foreign 
ports.  Six  hundred  and  nine  sailing  vessels  left  the  port,  each  with  an  average  car- 
rying capacity  of  950,000  feet  of  lumber,  making  a  total  output  of  lumber  oraboat 
152.(X)0,000  feet  in  the  shape  of  sawed  lumber,  shingles,  shakes,  post«,  and  pickets. 
In  addition  to  the  above,  one  hundred  and  sixty^five  steamers  sailed  with  full  cargoes 
of  miscellaneous  freights. 

A  published  statement  of  the  commerce  or  shipments  from  Humboldt  County  for  the 
fiscal  year  ending  June  SO,  1887,  is  the  latest  full  information  available,  and  from 
said  statement  the  following  is  compiled:  « 


ArticleiB. 


Lomber feet. 

Shingles thoiiBaiid. 

Shakos do... 

Posts do... 

Apples boxes. 

Batter poonds. 

Barley sacks. 

Cheese pounds. 

Beans do... 


Quantity. 


104, 519. 726 
203,700,985 


Articles. 


ISS". 


boxes, 
poonds. 


17,240,523  I  Hides bandies 


82,153 
6,733 

92,000 
1,051 
2.000 
4^479 


Oats sacks. 

Potatoes do  .. 

Pease do  .. 

Salmon barrels. 

Live-stock bead. 

WodL pounds. 


Qaantitj. 


2J7 

428,000 

MO 

26,840 

40.100 

8.031 

408 

2,000 

1.594.93S 


i 
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niPROVEMENT  OP  THE  ENTRANCES  TO  COOS  AND  YAQUINA  BATS,  OF 
MOUTH  OP  COQUILLE  RIVER,  AND  OP  UMPQUA  RIVER,  OREGON. 


BEPOBT  OF  CAPTAIN  WILLABD  YOUNG,  CORPS  OF  ENGINEERS,  OF- 
FICBB  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 

1.  Month  of  CoqaiUe  River,  Oregon.         i  3.  Umpqua  River,  Oregon. 

8.  Entrance  to  Cooci  Bay,  Oregon.  |  4.  Entrance  to  Yaquina  Bay,  Oregon. 


EXAMINATION  AND  SURVEY. 
5.  Tillamook  Bay  and  Bar,  Oregon. 


United  States  Engineer  Office, 

Portlandy  Oregon^  July  3, 1888. 

Sir  :  I  have  the  honor  to  forward  herewith  the  annaal  reports  for  the 
fiscal  year  ending  Jane  30, 1888,  for  the  works  of  improvement  of  rivers 
and  harbors  which  have  been  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

W.  YouNa, 
Oaf  tain  of  Engineers. 
The  OmEF  of  EfNOiNEERS,  U.  S.  A. 


R  R  I. 

IMPROVEMENT  OF  THE  MOUTH  OF  THE   COQUILLE  RIVER,   OREGON. 

DESCRIPTION  OF   ORIGINAL  CONDITION. 

The  mean  rise  of  tide  is  4.1  feet. 

At  the  time  the  work  of  improvement  was  begun  the  entrance  %o 
the  Goquille  River  was  considered  very  dangerous.  It  was  by  a  long, 
tortuous,  and  narrow  channel  skirting  the  south  headland,  and  was 
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etuilded  with  mckR  from  beyond  the  bar  ou  t 
oiiL-lialf  mile  iiiSide.    The  depth  at  low  wate 

about  3  feet.  wliil«  the  position  of  the  bar  chan 

ill};.  The  chaiinet  sometimes,  at  long  iiitervaU  a 
the  iinrtli  spit  ami  fan  ilirpctl.v  out  to  sea,  just  Ronl 
but  did  not  ri'riiniii  htng  in  IJiid  position.  The  en 
was  coinpamlivcty  safe,  and  the  channel  was  a'  '* 


PLAN  op  IMPEO" 


el  was  a^t 

I  oiien  flip 
ctlyont 
sontU  t^ 
lie  the  ei 
eetaoM 

'AIH^B 


The  plan  of  the  improvement  is  to  oiien  l 
throngh  the  north  spit,  ami  running  directly  out 
Bafikliffe  Uock,  by  building  ajctty  on  the  south  s 
beginning  at  a  point  ou  thu  left  bauk  inside  the  ei 
across  Iho  north  spit  at  a  distance  of  800  feet  s 
and  in  a  direction  nearly  west. 

AMOUNT  EXPENDED  AND  BBSULTS  OBTJ 

The  amount  expended  to  June  30,  1887,  iucludi 
bilitiex,  was  $43,317.60,  and  resulted  in  the  bnildiug 
The  channel  through  the  north  Hpit  wan  opened  in 
struction  of  about  1,000  feet  of  temporary  jetty,  a 
channel  was  completely  filled  up  and  the  Jetty  ac. 
sand  and  drift.  The  new  channel,  when  well  opet 
7  feet  at  low  water  over  the  bar.  Daring  1884  sou 
jetty  was  destroyed  by  drift,  and  the  adjacent  fill 
that  a  portion  of  the  outflow  escaped  useJessly  to  1 
rocks,  causing  a  shoaling  up  o^  the  channel  over  t 
5  feet.  In  ISS.'i  the  jetty  was  repaired  and  extendi 
l,S23feet,  giving  a  channel  depth  of  about  fl  feet  a 

WOBK  DONE  DUBINtt  THE  YEAB  ENDINO  J* 

During  the  year  ending  June  30,  1888,  an  extern 
made  to  the  jetty  pile  work,  in  which  14,235  linca 
used,  anil  3,^  cubic  yards  of  stone  were  quarrie 
jetty  as  filling  to  the  pile  work  and  an  riprap  o 
Other  operations  consisted  simply  in  the  storage  a: 
and  in  keeping  vessel  records.  Capt.  R.  S.  Little 
cal  charge  of  the  work,  reports ; 

The  operntious — May  tn  Beiitamliur,  18B7 — fur  aoutinuiu 
at  ontranca  to  Coqnille  River  oovnredcxpoDiliturB  of  thuboJa 
propriatiou  ($20,000)  niiule  AagQBt  5,  1866,  andor  which  403 1< 
se  award  was  milde  auder  ttio  pUuof  hl^b,  olow  piUug,  appn 
into  the  sea  luBt  niada  In  18S4.  The  ohunnd  onlto  tlie  bat 
croHscd,  l)y  a  Hhorp  turn  to  tbo  eantb,  tbanlignmeiitof  tliuji 
tha  work,  tlie  Bouia  an  it  did  in  Ic»3-'a4-'85.  I%e  esteuniou  ui 
croaaed,  and  by  ocoretion  farming  with  adviuioeuBat  of  wiid 
oxiNting  ebfinnel,  forciugit  for  fttime  t^iiBtraiglit  oooreo  to  a 
)iett«roDe,botbforthaentranoDauddupBnuroof  vowelM.  I 
forminj;  wort)  immediately  uotioMb Is  ns  thopiliiievroa  jjiul 
oxteuaion  only  that,  diietoailvancemoat  nearer  tFobarniid 
were  less  marked  and  rapid ;  but  before  tbo  cIobb  of  opemtiu 
suntherly  woa  ont  off,  it  rDSuming  a  Btraigbtout  aanno  over  I 
Jetty  and  parallel  to  tlie  Jetty  aliinmnnt,  wbioh  oonrao  it  alio 
periaaneat  works  as  bast  for  aavigaliou. 

Tbu  nxtuDsiou  wa^niodolltoa  feet  wider  than  thatnl 
'i  nn<l  B  fwt  apiirt  oalaide,   inatund  of  t;  feet,  giving  n 


^hatatttf 


At^PENDtX   ftB — ^ftEPOBT   OP   CAPtAllrf  YOUNO.  2139 

flllio^ ;  and  the  piles  used  were  longer  and  larger,  general  length  35  feet,  with  diam- 
eter at  small  ends  of  12  inches  Inst^d  of  10  inches,  as  hefore,  to  make  stronger  work 
according  to  increased  exposure  to  seas.  The  piles  penetrat-ed  into  the  sea-hed  ahoat 
the  same,  9  to  14  feet,  reinforced  rapidly  by  the  accretion  mentioned. 

Piles  and  timber  were  fnmishea  bv  contract.  All  labor  driving  piles,  framing 
timber,  and  quarrying  stone  was  hirea.  A  new  engine  and  boiler  for  the  pile-driver 
were  parchamd  and  fitted  on  driver  in  lien  of  hiring  soch  machinery  as  heretofore. 
The  pile-driver  had  been  taken  apart  and  stored  at  close  of  operations,  1884-^85, 
and  the  first  thing  to  do  was  to  set  it  ap,  acUnst  the  machinery,  etc.  New  and  heavier 
wheels  and  axles  were  put  on. 

Driving  of  piles  was  commenced  June  15  and  ended  Angnst  13,  but  early  there 
were  delays  to  pile-driving  bv  reason  of  failure  on  part  of  the  contractor,  Marshall, 
to  furnish  piles  according  to  toe  terms  of  his  a^rreement,  and  time  was  lost  changing 
to  the  next  lowest  bidder,  Hunt,  and  some  further  time  was  lost  also  before  the  latt«r 
could  get  under  way  to  deliver  piles  as  fast  as  really  needed  to  keep  the  driver  stead- 
ily at  work,  which  was  faster  than  the  letter  of  agreement  (same  agreement  as  with 
Marehall).  Deducting  delays  and  counting  time  actually  worked  with  the  driver, 
the  average  advance  made  with  the  piling  was  10  feet  per  day. 

A  stronc  bulkhead  of  three  cross-rows  of  piles  was  made  at  the  sea  end  of  the  letty 
to  resist  the  seas  and  drift.  The  time  engaged  upon  this  work  is  exclusive  of  the  10 
feet  daily  average  advance. 

The  detail  of  working,  in  driving  the  two  rows  of  piles,  was  as  follows :  The  pil&- 
driver  is  mounted  on  two  trucks,  four-wheeled,  connected  together  by  a  frame  plat- 
form, through  which  a  kingbolt  passes  in  frame  of  truck  aft,  and  on  which  plattorm, 
aft  part,  the  boiler  and  engine  rest  on  raised  timbers,  under  the  ends  of  which  move 
or  play  the  side  timbers  of  another  platform  to  work  from,  carrying  the  gins,  which 

Slatform  is  held  in  place  and  moved  side  to  side  of  forward  end,  1.4  feet  Srom  center 
ne,  on  a  pivotal  king-pin  passing  through  upper  platform  cross-timbers,  the  platform 
underneath,  and  the  lore  truck.  The  appliance  for  throwing  over  or  moving  the  gins 
from  center  to  sides  the  desired  distance  is  a  slotted  bar  adjustable  to  a  pin  in  center 
of  upper  movable  platform  aft  of  the  boiler,  the  bar  at  bottom  end  giving  the  nec- 
essary leverage  on  pin  in  working  by  insertion,  successively,  in  holes  in  a  curved  bar 
of  light  railroad  iron  on  its  flat,  fastened  to  lower  or  stationary  platform. 

The  overhang,  or  reach,  forward  of  the  upper  platform  is  14  feet,  allowing  each 
time,  that  length  of  extension  in  driving  ^iles.  In  practice  four  piles  were  driven  on 
either  row,  at  start,  commencing  at  extreme  reach  and  driving  toward  completed  work, 
when  the  driver  was  moved  back  a  couple  of  feet  or  so  and  the  jB^ins  swung  to  the 
other  side  and  driver  moved  forward,  also  to  extreme  reach,  driving  this  row  back 
to  connection  with  completed  work.  Meantime  the  pile  cutters-off  (two  men)  spike 
on  across  the  piles  at  end  soon  as  driven  2-inch  by  4-mch  piece  for  support  for  li^ht 
plank  platform  on  which  to  stand  in  sawing,  ana  commence  and  follow  up,  cutting 
the  piles  of  the  row  that  the  driver  is  engageid  upon,  keeping  pace  with  the  driving 
as  nearly  as  may  be,  and  passing  to  the  other  row  at  end,  when  last  pile  is  cut,  thus 
permitting  the  shifting  of  driver  to  the  unfinished  row.  At  times,  on  account  of  in- 
terruption to  work  of  sawing  by  rough  seas  of  a  high  tide,  the  men  are  helped  in  cut- 
ting off  by  crew  of  the  driver.  When  all  the  piles  are  cut  off  to  grade,  side  cap  tim- 
bers, the  ties,  track  stringer  pieces,  and  iron  for  the  track  are  passed  successively 
from  a  tender  car  over  the  platform  of  driver,  put  in  place,  and  fastened;  and  the 
driver  is  then  ready  to  proceed  with  another  extension,  as  before.  It  required  18  to 
30  piles,  according  to  diameters,  for  14  feet  extension,  not  including  the  cross-piles, 

g^neraliy  four,  driven  inside  each  50  feet  length  of  the  piling,  forming  compartments, 
lies,  usually  one  at  a  time,  were  brought  on  a  trucK  car  to  rear  of  the  driver :  a 
line  from  winch-head  (the  latter  revolving  with  engine  drum),  passing  through  a 
jnngle  block  strapped  at  top  to  sides  of  pins,  was  lastened  to  the  pile  previous  to 
dumping  same  overboard,  when  the  pile  is  hoisted  so  tha|}  its  head  rises  a  little 
above  the  platform  of  driver,  forward  end,  the  pile  line  is  there  hooked 'into  a  chain, 
then  placed  around  the  pile  and  same  hoisted,  adjusted  to  position,  and  dropped — the 
pile  being  accurately  placed  by  moving  the  driver  backward  or  forward  and  by  mov- 
ing the  platform  transversely  as  described.  No  interruption  to  the  pile-driving  was 
allowed  to  occnr  on  account  of  rough  seas  during  high  tides,  though  an  extra  line 
around  the  foot  of  a  pile  was  then  found  necessary.  At  such  times,  with  surf  rolling 
in,  the  handling  of  the  piles  required  greater  caution,  however.  The  continuance  of 
work  thronghoat  such  times  was  due  solely  to  the  skill  and  energy  of  Charles  £.  Gretty, 
pile-driver  foreman,  and  of  a  very  efficient  crew.  The  entire  work  from  the  start  was 
over  the  water ;  and  the  exposure  to  cold  northwest  winds,  which  were  usually  contin- 
uous, was  extreme.  As  pile-driving  progressed  stone  was  dumped  in  interior  spaces, 
following  the  driver  closely  with  a  thin  layer,  all  tending  to  catch  accretion,  sand 
and  gravel,  and  to  check  the  mentioned  southerly  set  of  the  ebb  current.  The  gravel 
and  sand  was  moved  in  from  the  outside,  particularly  from  ahead  of  work,  by  flood 
tides.    The  stone  used  was  of  such  size,  and  smaller,  as  one  man  would  readily  lift 
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on  to  a  car^  though  a  portion  was  coarser  for  this  interior  filling.  A  heavy  dump  of 
stone  of  size  of  a  yard  and  under,  was  made  on  north  side,  at  end ;  also  a  lighter 
damp,  large  stone,  on  south  side  at  end.  One  yard  of  large-size  stone  to  each  foot- 
length  of  piling  was  dumped  as  riprap  the  length  of  the  extension  on  north  side, 
witn  half  yard  each  foot-length  deposited  on  same  side' for  400  feet  of  the  1884  work, 
seas  having  cut  down,  since  commencement  of  new  work,  the  high  bank  deposit  a]on<r 
old  work.  On  south  side  the  high  bank  deposit  made  as  the  extension  was  pushed 
out,  the  low-water  beach  line  nearly  keeping  pace. 

A  high  dump  of  large-sized  stone  was  also  made  at  inshore  end  of  the  1834  work, 
with  a  view  to  check  the  action  of  the  'Spanning''  down  to  low  water  of  the  high 
bank  deposit  on  the  north  side,  which  action  had  commenced  from  near  sea  end  (75 
feet  in)  of  old  work,  almost  at  beginning  of  the  extension  made. 

The  1884  work  was  also  mainly  retilled  with  stones,  the  wash  of  the  sea  from  north 
side  cutting  a  deposit  of  sand  and  gravel  therein  overlying  the  original  stone  filling. 
Waves  in  entering  the  harbor  at  their  southerly  ends  were  retarded  by  the  work  m  it 
advanced,  it  having  etfect  to  cant  them  so  that  their  force  was  expended  upon  the 
deposit  on  north  side  of  old  work,  the  redeposit  from  which,  doubtleas,  made  the  shoal 
water  in  channel  along  work  and  inside  the  bar,  prevailing  daring  the  progress  of 
work  and  fall  of  1887.  I  account  the  cost  of  piling,  new  worK,  as  fiUed,  $15  per  liDear 
foot,  and  riprapping  same,  as  described,  inclosive  of  the  amount  of  large  stone  damped 
to  both  sides  at  cud,  Sl.78  per  foot  additional,  making  $16.78  total  cost.  Small  stone 
delivered  inside  work,  at  |l  per  yard,  and  the  largt/  stone  for  riprap  $1.78  delivered. 
At  time  of  the  suspension  of  work  the  outer  end  compartment  was  fiUed  with  stooe 
to  top,  aUio  90  feet  length  at  inner  end,  the  section  between  to  height  of  5  feet  below 
top,  aud  all  the  1884  work  was  left  filled  to  height  of  the  tramway.  Stone  in  the 
piling  has  since  settled  considerably,  probably  some  washed  oat,  and  the  seas  of  a 
high  storm  last  December  flattened  down  to  near  low  water  the  high  damp  (small 
stone  mainly)  that  was  of  even  height  with  the  track  for  100  feet  length  inshore 
from  inner  end  of  1884  work,  which  rock  dump  had  remained  intact  daring  winter 
of  1886-'87  ;  and  the  riprap  north  side  along  both  old  and  new  work  has  settled  2  to  3 
feet,  thoutrh  in  sight  yet,  throughout,  at  extreme  low  water.  The  stone  not  scat- 
tered (referring  to  riprap),  but  in  place,  as  damped. 

A  depth  of  6  feet  at  low  water  over  the  bar  has  been  maintained 
throughout  most  of  the  year,  and  the  shifting  of  the  position  of  the  chan- 
nel has  been  less  noticeable  than  hitherto. 


FUTURE  OPERATIONS. 


> 


The  jetty  thus  far  constructed  is  temporary  in  character  and  will  need 
to  be  strengthened  throughout  most  of  its  length.  To  obtain  a  needed 
8-foot  channel  at  low  water  over  the  bar,  the  present  jetty  will  have  to 
be  extended,  and  probably  a  jetty  on  the  north  side  of  the  entrance  will 
have  to  be  added. 

APPROPRIATIONB. 

Act  July  14,  1880 |10,0«X1 

ActAugu3t5,  1882 \0,m 

Act  July  5,  1884 10,000 

Act  Augusts,  1886 20,000 

Total : r>0,000 


Money  statement 

July  1,  1887,  amount  available $0,682.40 

July  1,  1888,  ainouut  expeudod  during  liscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |(5, 119. 50 

July  1,  18:58,  outstaudiug  liabilities 73.33 

6,  m.  83 

July  1,  1888,  balance  available 4ft).  57 

Amouut  appropriated  by  act  of  August  11,  1888 25,000.00 

Amouut  available  Cot  ^acaV  >'ft^T  e>Tv(\.\w^  3\3L\i"ft  30^  1889 25, 489. 57 
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(Amount  (estimated)  roqaired  for  completion  of  existing  project |89,000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1890    7b,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acta  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  mouth  of  the  Coquille  River  is  in  the  collection  district  of  southern  Oregon. 
Empire  City,  on  Coos  Bay,  is  the  port  of  entry.  The  nearest  light-house  is  on  C&pe 
Arago,  12  miles  northward.  The  principal  industry  of  tbe  valley  is  lumbering ;  the 
timber  is  a  good  quality  of  fir,  white  cedar,  spruce,  ash,  and  myrtle.  A  fleet  of 
schooners  carries  tne  product  to  San  Francisco,  ahd  brings  back  supplies.  There  is 
some  vessel-building  on  the  river.  The  upper  part  of  the  valley  is  agricultural.  The 
dairy  and  grazing  region,  half  wa^r  south  to  Port  Orford,  finds  an  outlet  at  the  mouth 
of  the  Coquille.  Coasters  ascend  to  Coquille  City,  28  miles,  and  the  river  is  navigated 
by  light-draught  vessels  12  miles  further  up. 

The  following  information  is  obtained  from  statements  furnished  by  Mr.  John  Flana- 
gan, collector  of  customs,  and  by  Captain  Parker,  Parkersburgh,  applicable  to  the 
yearendingJuue30, 1886:  Numberof  vessels  arrived,  72  ;  number  of  vessels  cleared; 
70.  During  the  year  one  vessel  was  built,  the  registered  tonnage  of  which  is  85.64 
tons. 


Articles. 


Exports: 

Lumber feot,  B.  M.. 

Hops,  wheat,  oats.  salTnon,  leather,  and  hides tons.. 

Imports,  general  mi^rchandise  and  maobinery tons.. 


Qaantity. 


10,600,000 

400 

2.847 


Yalae. 


|$370,000.00 
'  180,000.00 


The  draught  of  vessels  trading  to  Coquille  is,  when  loaded,  from  7  to  9  feet. 
No  foreign  vessels  have  been  entered,  nor  have  any  duties  been  collected,  at  the  port 
during  the  year. 


RR2. 


IMPROVEMENT  OF  THE  ENTRANCE  TO  COOS  BAY,  OREGON. 
DESCRIPTION  OF  ORICHNAL  CONDITION. 


The  mean  rise  of  tide  above  the  plane  of  reference  is  5.6  feet.  The 
obstructions  which  existed  at  the  entrance  to  this  harbor  before  the 
works  of  improvement  were  begun  consisted,  first,  of  the  outer  bar,  which 
is  of  sand  and  is  shifting  in  character,  and  secondly,  of  the  inner  shoals 
formed  by  the  sands  which  accumulate  in  the  spring,  summer,  and  au- 
tumn, during  the  times  when  the  northwesterly  winds  prevail.  Under 
the  action  of  these  winds  the  spit  on  the  north  side  advanced  toward 
the  south,  contracting  the  navigable  passage  under  Coos  Head  to  a  very 
narrow  width,  and  usually  making  the  outer  channel  follow  the  west 
side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar.  The 
channel  had  at  times  broken  through  the  north  spit  on  a  line,  the  gen- 
eral direction  of  which  is  from  Fossil  Point  to  a  point  just  to  the  north 
of  Coos  Head.  It  was  then  direct,  the  depth  of  water  was  greatest, 
and  vessels  could  enter  or  go  out  without  trouble. 

For  a  fuller  statement  of  the  condition  of  the  entrance  before  im- 
provement see  Annuel  Eeport  Chief  of  Engineers,  1886,  pages  1990  and 
1996. 
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PLiH  OF  IMPKOVBMBST. 

The  projiMJt  for  tbis  improvoiaont,  ftdoptwl  in  1870,  is  U)  ootintniL-t,  at 
Ml  entimttlvd  coRt  of  tOOO.OOO,  n  jotty  of  wood  and  stone,  or  of  stmt, 
3U  may  b«  fuiiiid  l>eet,  from  a  point  250  yanlH  bt^low  the  unrtliernei- 
tr«mity  of  Fostdi  I'oint,  oti  a  line  towanlH  tiiu  u»st  viid  of  (kwiii  Head, 
thift  lint!  lu  plan,  can'ing  eo  aa  to  be  directed  at  its  outer  end  ta  Uie 
liwid,  or  a  little  to  the  north  of  it, 

Tbe  objovt  \h  to  prevent  accretion  to  the  aoath  end  of  tbe  Htnil'»f>>l 
on  the  north  side  of  the  entrance,  and  to  o|ieii  nod  maiutuln  &  Attim 
and  more  direct  chaouel  across  the  outer  bur. 

AMDUNT  EXPENDBD  AND   RBSUJ.T3  OBTAINED  TO  iVm  30,  1881. 

The  amount  exi>eDded  to  Jnne  30, 1887,  incliiditig  •'n: 
hilitk-H,  waH  $131^,839.58.     The  jetty  had  then  l>e4>n  \m' 
Ivngth  of  I,7((l  fevt.    The  first  iieetiou,  G50  f'v«t  in  loii^; 

timtwr  cribs  filled  with  slone;  tlio  next  Bectioo,  695  feet ; ,, 

Ni8tM  of  box -cribs  aud  astonedump;  thela»t  section,  416  fe^^i  itt  lu■lgii^ 
eotiHists  of  a  stone  dump  simply. 

Htarting  from  about  the  high-tide  lino  at  the  innor  eud,  the  lop  of 
the  jetty  inclines  to  low  water  at  a  distance  of  700  feet ;  then  far*<lia 
taiice  of  615  feet  it  is  nearly  level,  averaging  a  height  of  alwnt  S  Aft 
below  low  water;  then  it  inclines  again  for  a  distance  of  410  fcM,  W 
its  depth  below  low  water  is  13  feet. 

The  jetty  had  caased  a  partial  erosion  of  the  end  uf  the  north  aplt 
and  hod  oiHtned  a  channel  well  to  the  sonth  which  wsti  deejier,  wiilLV, 
and  less  exi>osed  to  wind  and  eea  than  the  former  cJiatincI  in  its  dhioI 
position.    The  new  channel  is  also  much  less  shifting  than  the  oUl  (he. 

WOBK  DONE  Dtntma  THB  TBAR  ENDDta  JUNE  30,   IHSA. 

No  active  operations  in  jetty  bailding  were  condnctPfl      y    -    '  -  - 
ordswere  kept  and  a  watchman  wattemployedtolookan' 
inent  property.    A  supply  of  water  being  available  foi-  •; 
during  the  rainy  sea«on  the  watohmau,  with  a  liule  it~  : 
ceeded  in  washing  into  the  bay  about  7,000  cubic  yar\l«  ■'!"  djrt  <jvirl;. 
ing  the  ledge  at  the  Fossil  Point  quarry. 

A  recommondiitiou  from  theoffieer  in  charge  that  Ihe  balanoe  of  ibe 
Amds  available  at  the  beginning  of  the  year,  less  $0,000  for  (■D;,'iiw^cr 
ing,  inspection,  superinteudeuce,  and  care  of  property.  !i 
placing  a  fonnaation-coarse  of  stone  in  advance  of  the  ]':  - 
a  teng:th  of  400  feet,  a  width  of  50  feet,  and  a  thickness  \ 
to  10  feet  and  that  the  work  be  done  by  contract,  was  .i 
13.    Bids  were  invite<l  for  this  wort  by  advertising  in  s 
Portland,  and  Marsbfield  papers,  by  posting  printetl  u 
and  specifications  in  public  places  in  Portland  and  ("on 
sending  eiieoifieations  to  sncb  parties  as  would  nv'  -  .i,  [„ 

undertake  the  work,     No  bids  were  received,  hm-  ,.  r^ 

son,  it  is  thought,  that  the  araonut  to  lieespen-li  ^  'o  in- 

duce parties  to  enter  into  oontracL     For  a  like  n  i  K^jneiJ 

jiidiciotis  to  nndortake  the  work  with  hirt^l  labor,  m.  tin-  <  hii'i'  .if  Kngi- 
neers  recommended  that  the  fundB  available  be  held  to  await  the  fur- 
th«r  action  of  Congress,  which  reeomnieudation  was  duly  approvnl  b^ 
the  Secretary  of  Wat  October  12,  1887. 
There  has  been  no  tAiamse  o^  Xm^Asmiya  wv  \\ve  channel  during  Urn 
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year.  Both  the  depth  and  position  have  varied  somewhat  with  the  sea- 
son, afi  is  asaal,  bat  the  general  condition  of  the  entrance  has  remained 
about  the  same  as  during  the  preceding  years. 

FUTURE  OPBRATIONS. 

It  is  expected  that  the  jetty  will  be  extended  about  600  feet  and  that 
its  tup  throughout  will  be  raised  to  2  feet  above  low  water.  The  first 
work  to  be  done  after  sufficient  funds  become  available  to  resume  op- 
erations will  be  to  lay  a  proper  foundation-course  of  stone  on  the  line 
of  the  proposed  extension.  This  ^ill  be  needed  to  prevent  the  bottom 
from  scouring  out  and  so  to  keep  the  cross-section  of  the  jetty  as  small 
as  possible. 

The  average  depth  of  water  over  the  600  feet  of  proposed  extension 
is  about  60  feet,  so  that  a  large  part  of  the  stone  needed  for  the  exten- 
sion can  be  dumped  from  scows,  if  this  should  prove  a  more  econom- 
ical method  than  by  the  use  of  tramway  and  cars.  Stone  for  completing 
the  present  jetty  and  for  topping  out  any  extension  that  may  be  made 
will  have  to  be  taken  by  cars  on  a  tramway. 

APPBOPRIATION8. 

ActofMarch3,  1879 $40,000 

Actof  Maroh3,  1881 30,000 

Actof  AugQ8t2,  1882 :30,000 

Act  of  July  5,  1884 30,000 

Actof  AngoatS,  1866 33,750 

ToUl 163,750 

Money  statement 

Julyl,  1887,  amoant  available $30,910.42 

Jaly  1. 1888,  amooDt  expended  during  fiscal  year,  ezolosive  of 

liabilities  oatstanding  July  1, 1887 $1,433.03 

Jnly  1, 1888,  outstanding  liabilities 256.49 

1,689.52 

July  1,  1888,  balance  available - 29,220.90 

Amount  appropriated  by  actof  August  11,  1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 79, 220. 90 

—    ■      — 

{Amount  (estimated)  required  for  completion  of  existing  project 1^66, 250. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  yeareiming  June  30, 1890  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Coos  Bay  is  in  the  collection  district  of  Southern  Oregon.  Empire  City,  on  the 
bay,  is  the  port  of  entry.  The  nearest  light- house  is  at  Cape  Arago,  on  the  south  side 
and  west  of  the  entrance. 

The  following  returns,  furnished  by  Mr.  John  Flanagan,  collector  of  customs,  Coos 
Bay,  are  for  the  year  ending  June  30,  1888 :  ' 

Value  of  domestic  imports $198,780 

Value  of  domestic  exports 580,500 

Number  of  vessels  arrived  coastwise 117 

Number  of  vessels  cleared  coastwise 116 

Begistered  tonnage  of  vessels  arrived  coastwise tons. .  32, 403. 48 

Registered  tonnage  of  vessels  cleared  coastwise. tons. .  31, 677. 77 

Number  of  vessels  built  during  the  year 

Begistered  tonnage  of  vessel  built  during  the  year tona. ,  73.7;  .^V 


1 


2144  REPORT  OP  THE  CHIEF  OF  ENGINEERS^  U.  8.  ARMT. 

The  draaght  of  the  vessels  trading  to  Coos  Bay,  when  loaded,  Tariea  from  13  faet 
to  14  feet  10  inches. 

The  principal  exports  are  lumber  and  coal ;  hops,  wheat,  oats,  salmon,  leather,  tad 
hides  are  also  among  the  exports. 

The  imports  consist  of  general  merchandise  and  machinery. 

No  foreign  vessels  have  been  entered  nor  have  any  duties  been  collected  at  this  port 
during  the  year. 


■i 


li 


RR3. 

IMPROVEMENT  OF  UMPQUA  RIVER,  OREGON. 

DESCRIPTION   OF  ORIGINAL  CONDITION. 

Just  below  Seottsbargli,  the  head  of  navigation  on  theUmpqaa  Biver, 
are  five  sandstone  bars  or  ledges,  12  feet  to  15  feet  wide  and  sabmerged 
from  1  foot  to  2  feet  at  low  tide  on  a  low-river  stage.  They  are  sepa- 
rated by  pools  about  150  feet  wide  and  from  5  to  10  feet  deep  at  low 
water. 

PLAN  OF  IMPROVEMENT. 

The  honorable  Secretary  of  War  having  authorized  the  expendit^iie 
of  the  balance  remaining  of  the  appropriation  of  March  3,  1871,  viz, 
$4,685.89«  in  improving  the  river  below  Scottsburgh,  a  project  was  sab- 
mitted  and  approved  in  1885,  for  making,  at  an  estimated  cost  of  $4,056, 
a  channel  50  feet  wideHind  3  feet  deep  at  low  water  throagh  the  rock- 
ledges  above  described  by  drilling  and  blasting  the  rock  and  removing 
the  broken  pieces  to  deeper  water  in  the  pools. 

AMOUNT  EXPENDED  AND  RESULTS  OBTAINED  TO  JUNE  30,  1887. 

The  amount  expended  on  the  project  to  June  30^  1887,  including  oat- 
standing  liabilities,  was  $4,715.51,  and  resulted  in  increasing  the  con- 
trolling depths  over  the  reefs,  through  a  channel  50  feet  wide,  fix)m  1 
foot  at  low  water,  which  formerly  existed,  to  2  feet  at  low  water. 

WORK  DONE  DURINa  THE  YEAR  ENDING  JUNE  30,  1888. 

No  work  whatever  was  done  during  the  past  year  for  want  of  funds. 
There  hiis  been  no  change  in  the  channel  since  June  30, 1887. 

FUTURE  OPERATIONS. 


^t  was  estimated,  at  the  time  work  was  suspended,  that  $2,000  would 
be  required  to  complete  the  present  project.  This  amount  could  be 
profitably  expended  in  one  season. 


REMARKS. 


I 


In  compliance  with  the  act  of  August  5,  1886,  a  preliminary  exam- 
ination of  the  Umpqua  River  was  made,  and  in  thp  report  of  this  exam- 
ination (page  2500,  Annual  Report  Chief  of  Engineers  1887)  it  was  esti- 
mated that  $30,000  would  he  required  to  give  a  needed  channel  of  4 
feet  depth  at  low  water  ftom  Gardiner  to  Scottsburgh. 
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APPROPRIATION. 

AotMarohS,  1871,  Umpqua  River,  Oregon $^,500 

Money  statement 

Jaly  1,  1887,  amoant  on  hand $14.04 

Amount  received  by  transfer  of  property  to  other  appropriations 63. 86 

77.90 
July  1,  1888,  amount  expended  daring  fisoal  year,  inolnsive  of  lia- 

bUiUes  outstanding  July  1,  1887 $41.19 

July  1,  18d8,  outstanding  liabilities 25.96 

67.15 


July  1,  1888,  balance  available 10.75 

Amount  appropriated  by  act  of  August  11,1888 2,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 2, 010. 75 

COMMERCIAL  STATISTICS. 

Umpqua  River  is  in  the  collection  district  of  soutbern  Oregon.  Empire  City,  on 
Coos  Bay,  is  the  nearest  port  of  entry.  The  nearest  light-house  is  at  Cape  Arago,  en- 
trance to  Coos  Bay,  distant  22  miles. 

The  river  below  Scottsburgh  is  a  part  of  a  trl- weekly  mail-route  from  Drains,  on  the 
Ore^n  and  California  Railroad,  to  the  lower  river  district,  and  to  the  Lower  Siuslaw 
and  to  the  Coos  Bay  region.  The  distance  by  wagon-road  from  Drains  to  Scottsburgh 
is  30  miles,  while  the  distance  from  the  railroad  to  navigable  waters  on  the  mail- 
routes  next  north  and  south  of  the  Umpqua  rout«  is  about  isO  miles. 

For  five  yearsjat  least  the  mall-boat  on  the  Umpqua  has  been  a  small  tug  which 
draws  4  feet,  carries  passengers  and  express,  and  tows  a  scow  for  carrying  freight. 
The  tug  is  more  economical  than  a  stern-wheel  boat  would  be,  and  is  better  adapted 
for  service  near  the  mouth  of  the  river,  where  there  are  two  mail  landings.  There  is 
another  steam  craft  working  on  the  lower  river  and  generally  used  in  towing  logs.  A 
bar-tug  is  stationed  at  Gardiner,  near  the  river  mouth,  which  has,  however,  no  special 
cause  lor  going  above. 

There  is  a  tannery  at  Scottsburgh  whose  product  is  shipped  to  San  Francisco.  Farm 
products  are  also  taken  down  the  river  to  supply  the  logging  camps  and  Gardiner, 
where  there  is  a  large  saw-mill,  which  maintains  a  lumber  trade,  by  vessel,  to  San 
Francisco. 

The  following  returns,  furnished  by  Mr.  William  R.  M'Kenzie,  Gardiner,  Oregon, 
are  for  the  year  ending  June  30,  1888  : 

Number  of  vessels  entered  harbor 41 

Number  of  vessels  cleared  harbor 41 

The  cargo  capacity  of  these  vessels,  lumber  laden,  is  from  250,000  feet  to  720,000 
feet,  B.  M.    Their  draught,  when  loaded,  ranges  from  13  feet  to  14  feet  10  inches. 
The  schooners  usually  sail  in,  but  are  towed  out  by  steam-tugs. 

IMPORTS. 

The  imports  consisted  of  general  merchandise,  machinery,  and  cannery  sup- 
plies, amounting  to  about tons..        1,700 

And  valued,  approximately,  at $150,000 

EXPORTS. 

Valae. 

Hops 20  tons..  •$5,000 

Wheat  and  oats 300  tons..  •7,000 

Salmon 9,000  cases..  ^45,000 

Salmon 250bbls..  *1,7.50 

Lumber 12,315,000  feet,  B.  M..  184,725 

Laths... 4,361,000,  number..  10,902 

Leather 6  tons..  3,600 

Hides  and  furs •1,500 


Total  value  of  exports 259,477 

No  foreign  vessels  have  been  entered  nor  have  any  duties  been  collected  at  the  port 
during  the  year. 

•  Approximate. 
ENG  88  135 
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RR4. 

IMPROVEMENT  OF  THE  ENTRANCE  TO  YAQUINA  BAY,  OREGON. 

DESCRIPTION  OF    ORIGINAL   CONDITION. 

The  mean  rise  of  tide  is  7.1  feet. 

The  usual  prevailing  depths  over  the  bar  at  low  water  before  improve- 
ment, wore  from  7  feet  to  8  feet.  Three  distinct  chaunels  existed,  known 
as  the  north,  middle,  and  south  channels.  The  south  channel  was  the 
one  njost  used,  but  was  rendered  dangerous  by  the  presence  of  rocks. 
The  middle  channel,  though  free  from  rocks,  was  usually  the  shoale^it 
of  the  three,  and  so  was  little  used.  The  north  channel,  besides  Ix^ing 
long  and  tortuous,  was  so  studded  with  rocks  as  to  be  considered  uu- 
navigable.  Owing  to  the  shifting  nature  of  the  bar,  these  chauuels 
were  constantly  changing  both  in  position  and  in  depth. 

PLAN  OF  IMPROVEMENT. 

The  approved  project,  adopted  in  1881,  is  to  run  out  a  dike  or  jetty  on 
the  south  side  of  the  entrance  so  as  to  cause  the  south  channel  to  shoal 
to  and  the  tlow  to  be  deflected  northward,  with  a  view  to  opening  ami 
maintaining  (he  central  channel,  with  a  least  depth  of  17  feet  at  high 
water. 

As  originally  projected,  the  dike  was  to  start  from  near  low-water 
line  and  run  out  into  the  sea  a  distance  of  2,500  feet,  and  was  to  rise  to 
2  feet  above  mean  low  water.  The  beach  on  the  line  of  the  jetty,  from 
high- water  level  to  low- water  level,  was  to  be  protected  by  sinking 
gabions  in  the  beach  with  sand  heaped  over  them,  and  by  covenug  the 
surface  with  a  layer  of  mattresses  and  stone. 

The  stone  for  the  jetty  was  to  be  deposited  in  place  from  barges ;  and 
cribs  were  to  be  used,  if  practicable.  It  was  found,  however,  that  cribs 
could  not  be  used  on  account  of  the  strong  currents  and  high  seas,  and 
that  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  permit  the 
use  of  stone  barges.  Accordingly,  the  jetty  had  to  be  built  from  the 
shore  end,  by  carrying  the  stone  out  over  a  tramway,  and  was  begun 
at  high  tide  line  instead  of  at  low-tide  line,  thus  making  the  total  pro- 
jected length  of  the  jetty,  in  1881,  3,700  feet.  In  1884  the  jetty  w  is  ex- 
tended shoreward  a  distance  of  316  feet,  making  the  present  total  pro- 
jected length  of  the  jetty  about  4,000  feet. 

I 

AMOUNT  EXPENDED   AND  RESULTS   OBTAINED   TO  JUNE  30,   1887. 

The  amount  expended  to  June  30,  1887,  including  outstanding  liabili- 
ties, was  §192,523.10.  At  that  dat«,  2,517  feet  of  jetty  and  450  feet  of 
dike  had  been  constructed,  but  not  completed  to  full  height  audstrengtb. 

The  south  channel  had  been  permanently  deflected  from  the  south 
rocks,  and  tbr  a  part  of  the  time  made  to  unite  with  the  central  channel. 
The  pnn-ailing  depths  over  the  bar  were  greater  by  2  or  3  feet,  and  the 
channel  was  less  shifting  and  much  safer  than  formerly^ 

WORK  DONE  DURING  THE   YEAE  ENDINO  JUNK  30,  1888. 

It  was  thought  that  the  funds  available  at  the  beginning  of  the  year 
would  pernut  an  extension  of  600  feet  to  be  made  to  the  jetty  diuing 
the  year,    llow ^vev,  ^uv!\i  a  ^viowtvci^  tiCiok  placeraround  the  head  of  the 
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jetty  as  it  advanoed  as  to  necessitate  using  mach  more  stone  than  was 
estimated  for.    On  tbis  account  an  extension  of  only  460  feet  was  made. 
Mr.  J.  S.  Polhemns,  assistant  engineer,  in  local  charge«at  Yaquina 
Bay,  reports : 

At  the  close  of  the  last  fiscal  year  all  the  sarveys  and  preliminary  work  were  finished. 
The  scows  had  been  thoroughly  overhauled  and  repaired,  the  wharf  and  jetty  tramway 
strengthened  and  made  strong;  enough  to  support  the  new  5-lon  locomotive^  which 
was  to  replace  mules  as  a  motive  power  in  hauling  the  stone  and  other  materials. 

Twenty  dump  cars  had  been  constructed  with  the  new  iron-work  purchased  from 
the  East. 

Twenty-five  tons  of  new  steel  rails  (25  pounds  to  the  yard)  had  been  laid  on  the 
tramway,  with  the  necessary  switches,  turn-outs,  etc.  Tne  working  plant  was  all  in 
order,  and  the  work  of  jetty  extension  actually  begun. 

In  a  general  way,  the  work  accomplished  was  the  extension  of  the  jetty  460  feet 
and  the  strengthening  of  the  old  part  of  the  jetty  by  riprapping  it  with  stohe  along 
its  north  side. 

JETTY  TRAMWAY  EXTENSION. 

A  new  revolving  pile-driver  had  been  constructed  earlier  in  the  season.  A  frame 
supporting  the  **  gins,''  hoisting-engine,  hammer,  etc.,  was  made  to  revolve  on  a  track 
on  a  platform  resting  on  four  ordinary  diamond  trucks. 

The  engine  acted  as  a  counterpoise  to  tibe  hammer  and  piles^  and  thcf  gins  extended 
out  over  2o  feet  beyond  the  forward  truck  wheels,  so  that  piles  could  be  drlYen  20 
feet  in  advance  of  the  completed  track. 

A  No.  6  Blake  pump  was  rigged  on  the  driver;  a  3-inch  suction  hose  led  to  the 
water  beneath,  and  a  jet  of  water  was  forced  through  a  li-inch  iron  pipe,  placed 
alongside  the  piles,  to  assist  in  driving  them  through  the  sandy  material. 

The  tramway  consisted  of  bents  ef  four  piles  each,  10  feet  apart,  capped  with  pieces 
10  inches  by  12  inches  by  18  feet,-on  top  of  which  were  bolted  four  stringers  9  inches 
by  1^  inches  by  2.'>  feet,  which  supported  the  T  iron  track  rails. 

The  piles  were  pumped  down  into  the  sandy  bottom  from  10  to  15  feet.  Two  bents 
were  driven  at  a  time,  then  capped,  and  the  track  extended.  The  hammer  and  jet 
were  both  necessary  to  get  the  piles  down,  as,  generally,  several  strata  of  coarse 
gravel  were  encountered. 

The  depth  of  the  water  at  the  end  of  the  old  jetty  where  the  work  commenced,  was 
about  15  feet  at  mean  low  water,  and  where  it  ended  for  the  season,  460  feet  in  ad- 
vance, about  22  feet. 

This  work  was  all  done  in  the  face  of  a  heavy  sea,  and  it  was  very  difilcult  to  hold 
the  piles  in  position. 

The  latter  part  of  the  ebb  tide  is  the  most  favorable  time  for  this  work. 

The  tramway  extension  was  finished  in  October. 

BRUSH-MATTRESS  WORK. 

As  soon  as  about  100  feet  of  tramway  was  completed,  the  bottom  around  the  piles 
was  covered  with  a  brush-mattress  40  feet  wide  and  24  inches  thick,  built  in  sections 
20  feet  at  a  time  on  a  grillage  of  poles  under  the  track,  the  whole  being  weighted 
with  stone  and  lowered  into  place  when  completed. 

The  mattresses  were  made  of  fascines  of  pine  brush  about  1  foot  in  diameter  and  20 
feet  long,  all  stoutly  tied  together  with  l^-inch  rope. 

All  of  this  work  was  done  by  hired  labor,  the  brush  being  cut  and  bound  in  the 
neighboring  pine  thickets  and  hauled  to  the  track.  About  3W  cords  of  brush  fascines 
were  used  in  the  460  feet  of  Jetty  extension. 

STONE  SUPPLY. 

A  contract  had  been  entered  into  with  Mr.  Ralph  Ingham  earlier  in  the  season  to 
deliver  on  board  Government  scows  at  the  Cannon  Quarry,  14  miles  up  the  river,  650 
tons  of  stone  per  week,  averaging  in  weight  2,000  pounds  to  the  piece,  at  46  cents  per 
ton.  He  commenced  to  deliver  stone  June  23,  1887,  but  shortly  afterward,  becoming 
embarrassed,  he  left  the  country,  and  his  bondsmen  were  compelled  to  continue  the 
contract.  Tney  did  not  furnish  stone,  however,  as  fast  as  called  for  by  the  specifica- 
tions, much  to  the  disadvantage  of  the  Jetty  work,  and  in  Kovember  we  commenced 
to  strip  and  open  up  a  new  quarry  by  hired  labor,  situated  half  a  mile  below  the  old 
quarry  on  the  river. 

We  procured  from  this  source  4,320  tons,  and  left  the  quarry  in  good  shape  for 
another  season. 


-**<t^0 
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We  received  from  the  contractors  15,986  tons,  making  a  total  of  stone  naed  20,306 
net  tons. 

The  stone  was  of  very  ^ood  quality,  and  the  pieces  averaged  2,000  pounds  in  weight, 
the  largest  blocks  weighing  over  6,000  pounds. 

The  measurement  of  the  stone  was  ascertained  by  scow  displacement.  The  bcowm 
having  been  previously  carefully  measured  and  graduated,  their  draught  loaded  and 
light  was  noted  each  trip,  and  the  cubic  displacement  multipled  by  S^  pounds,  the 
weight  of  a  cubic  foot  of  salt  water,  for  the  tonnage. 

At  South  Beach  the  8tone  was  hoisted  from  the  deck  of  the  scows  to  the  cars  on  the 
wharf  by  a  small  engine  and  derrick  the  larger  pieces  being  taken  direct  with  chain 
hooks  and  the  smaller  ones  in  boxes. 

Trains  of  ten  cars,  being  loaded,  were  hauled  out  on  the  jetty  by  the  locomotive 
and  dumped  on  the  jetty  by  two  brakemen,  while  another  train  was  being  made  up 
3n  the  wharf. 

The  last  stone  was  received  March  10. 

Of  the  total  stone  used,  10,520  tons  were  dumped  on  the  460  feet  extension,  and 
the  baUnco  off  the  north  track  of  the  old  jetty,  to  strengthen  and  protect  it. 

As  this  work  was  prolonged  throughout  the  winter,  many  interruptions  were  occa- 
sioned by  heavy  gales  and  rain, 

At  times  of  severe  storms  it  is  impossible  to  work  on  the  tramway,  as  the  seas  break 
entirely  over  it. 

It  would  be  a  great  advantage  if  the  appropriations  were  available  to  be  used  in 
the  early  spring  and  summer. 

March  15,  18§3,  the  appropriation  being  jiearly  exhausted,  the  plant  and  Govern- 
ment property  were  all  stored  away  and  left  in  charge  of  a  watchman  and  the  force 
disbanded. 

In  the  latter  part  of  March,  the  force  of  the  sea  at  the  inner  end  of  the  jetty  and 
along  the  protecting  spur  began  to  increase. 

Soon  the  low-water  line  receded  shoreward  until  it  reached  the  outer  edge  of  the 
spur  work.  This  soon  became  undermined  and  badly  damaged ;  the  seas  swept  over 
it  with  great  force  as  the  high  tides  of  spring  and  early  summer  came  on,  and  rapidly 
cut  the  sand-bank  behind  it  away. 

In  the  latter  part  of  May,  after  a  strip  over  100  feet  in  width  had  heen  washed 
away,  3,000  bags  were  purchased  and  filled  with  sand,  and  placed  with  brush  as  a 
revetment  agiiinst  the  face  of  the  bank.  For  a  time  this  served  as  a  protection  to 
the  bank  nnd  prevented  further  washing.  The  very  high  tides  in  June,  however, 
damaged  the  bulkhead  of  bags,  and  the  sea  washed  over  them  and  commenced  to  cat 
away  the  bank  again. 

A  strip  1,000  feet  long  and  200  feet  wide  has  gone,  and  600  feet  of  the  shore  tram- 
way, from  the  inner  end  of  the  jetty,  has  been  lost.  The  rails  and  all  valuable  ma- 
terials have  been  saved. 

The  sea  is  still  encroaching,  although  at  a  much  slower  rate,  and  is  within  60  feet 
of  the  principal  store-house. 

The  jetty  itself  remains  intact,  not  a  pile  having  been  displaced.    The  last  survey 

1  made  of  the  bar,  until  recently,  was  made  early  in  July,  18^7,  and  showed  the  best 
depth  of  water  in  the  Bar  Channel  yet  foand,  viz,  13  feet  at  mean  low  tide,  with 
the  channel  to  the  north  of  the  jetty  range. 

The  condition  of  the  bar  continued  good  throughout  the  summer  and  autumn  until 
November,  the  channel  going  out  straight  and  generally  crossing  the  jetty  rauffo 
slightly  to  the  south,  at  the  outer  edge  of  the  bar ;  the  least  depths  in  channel  on  tho 
bar  varied  from  12  to  10  feet  at  mean  low  water.  In  November,  after  the  storms  com- 
menced, sand  accumulated  on  the  bar,  and  it-s  channel  depth  was  rednced  from  1  to 

2  feet,  the  range  of  the  channel  going  to  the  north  of  the  line  of  jetty. 

During  January  and  February,  1888,  the  condition  of  the  bar  was  at  its  worst.  Tbo 
heavy  ncas  of  winter  reduced  ita  least  channel  depth  to  about  8  feet  early  in  February, 
and  the  channel  was  to  the  north  of  the  jetty  range  and  not  very  well  defined.  After 
February  it  began  to  improve,  and  the  channel  soon  showed  10  feet  at  mean  low 
water,  which  depth  it  has  maintained  until  the  present  with  some  improvement, 
as  shown  by  the  late  examination. 

The  late  examination  above  referred  to  was  made  Jane  9, 1888,  when 
the  channel  was  found  to  have  a  depth  of  11  feet  at  low  water,  and  to 
be  straight  out  on  a  line  a  little  to  the  north  of  but  parallel  to  the  jetty. 

FUTURE  OPERATIONS. 

The  par\  of  ttie  ^e^tly  «A\e,^y  constructed  needs  raising  and  stren^- 
ening.    An  exteiis\o\i  ^\ioi^^'A^<\  oil  ^^  ^<^^or  more  will  he  needed  to 
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close  the  breach  in  the  jetty  tramway  recently  started  and  now  widen- 
ing at  the  shore  end  of  the  jetty. 

A  spur-dike  for  shore  protection  will  also  be  needed. 

If  the  present  project  is  carried  out,  an  extension  seaward  of  about 
J, 500  feet  will  have  to  be  made. 

A  project  was  submitted  by  Capt.  Ghas.  F.  Powell,  Corps  of  Engineers, 
on  April  6, 1887  (page  2467,  Annual  Report  Chief  of  Engineers,  1887), 
for  a  jetty  on  the  north  side  of  the  entrance.  ^  This  jetty  would  close  the 
north  channel,  through  which,  at  certain  times  of  the  year,  a  large  part 
of  the  tidal  waters  pass,  and  would,  with  the  south  jetty,  tend  to  con- 
centrate the  tidal  currents  in  one  central  channel,  and  thus  insure  the 
deepest  water  practicable  over  the  bar.  No  notice  has  been  received  nf 
the  approval  of  this  project,  though  Department  instructions  by  tele-  , 
graph  of  late  date  direct  that  the  estimates  in  this  report  provide  for  a 
north  jetty. 

Such  an  improvement  to  the  entrance  as  will  permit  foreign  grain 
ships  to  cross  out,  when  loaded,  is  most  urgently  demanded.  A  vigor- 
ous prosecution  of  the  work  of  improvement  would  not  interfere  with 
navigation ;  and  for  the  sake  of  economy  it  is  desirable  that  the  work 
should  progress  rapidly.  The  whole  amount  asked  for  could  be  profit- 
aUly  expended  in  one  year. 

APPROPRIATIONS. 

Act  Jane  14,  1880 $40,000 

Act  March  3,  1881 10,000 

Act  August  "Z,  1882 60,000 

Act  Julys,  1884 50,000 

Act  August  5, 1886 75,000 

Total 235,000 

Money  statement, 

Joly  1,1887,  amount  available $42,476.84 

Amount  refunded  on  account  of  errors  in  freight  charges 20. 55 

42, 497. 39 
July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of 

liabUitiesoiitstanding  July  1,1887 $41,674.98 

July  1,1888,  outstanding  liabilities 155.50 

41,830.48 

July  1, 1888,  balance  available 666.91 

Amount  appropriated  by  act  of  August  11,  1888 150,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 150, 666. 91 

(Amount  (estimated)  reauired  for  completion  of  existing  project 317, 332. 91 
Amount thatcan  be prontably  expended  in  fiscal  ^earendiug  JuneSO,  1890  250, 000. 00 
Submitted  in  compliance  witli  requirements  ot  section  2  of  river  and 
harbor  acts  of  1-66  and  1867.  ^ 

COMMERCIAL  STATISTICS. 

Taqnina  Bay  is  in  the  collection  district  of  Yaqnina.  Taquina  is  the  port  of  entry. 
The  nearest  li^t-house  is  at  Cape  Fonlweather,  4^  miles  north  of  tne  entrance. 
Yaqnina  Bay  iorms,  with  the  Oregon  Pacific  Railroad,  a  competitive  line  from  the 
Willamette  Valley  to  San  Francisco.  A  coasting  steam  schooner  runs  to  and  from 
the  bay.  A  new  shipping  company  has  recently  been  incorporated,  with  the  object 
of  developing  a  trade  with  Portland  and  the  intetnied\t^tft  ^ot\A  ^o\i%  Wv*^  «5»^a\.. 
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The  followiug  rctiirus,  fiirnishod  by  Mr.  John  Priest,  collector  of  customs,  Yaquina, 
are  for  the  year  ouding  June  30j  1888  : 

Revenue  from  castoms $25,437.82 

Value  of  imports $32,920.57 

Number  of  vessels  cleared 61 

Their  tonnage tons..     34,872.25 

Number  of  vessels  entered 63 

Their  tonnage tons..     34,964.16 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 
and  clear 20 

The  chief  articles  of  commerce  are  grain  and  merchandise. 
The  value  of  the  exports  for  the  year  is  not  stated. 

Duriug  the  year,  7  vessels  having  dutiable  merchandise  on  board  entered  the  port, 
and  none  cleared. 
The  registered  tonnage  of  the  port  is: 

Incoming tons..     33,521.86 

Outgoing do...     33,164.07 


R  R  5- 

preliminary  examination  of  tillamook  bay  and  bar,  oregon. 

United  States  Engineer  Office, 

Partlcmd^  Oregon^  January  29, 1887. 

Sir  :  I  have  the  honor  to  transmit  herewith  an  extract  of  a  report  by 
Lieut.  Edward  Burr,  Corps  of  Engineers,  of  a  preliminary  examination 
of  Tillamook  Bay  and  Bar,  Oregon,  required  by  Department  letter  for 
comi)liance  with  the  river  and  harbor  act  of  August  5, 1886. 

Tillamook  is  the  principal  place  of  the  region ;  it  is  on  a  small  slough 
near  the  head  of  the  bay,  and  is  the  distributing  and  receiving  point  of 
a  fertile  and  rapidly  settling  country  along  three  rivers  and  numerous 
sloughs ;  the  coast  trails  and  roads  also  converge  here. 

Cannery  and  lumber-mill  sites  on  the  lower  bay  are  reached  by  suffi- 
ciently good  channels,  for  medium  sized  coasters,  over  the  bar  and 
above ;  but  no  wagon-roads  lead  to  these  places  from  the  interior  and 
none  are  reasonably  practicable.  Between  these  places  and  Tillamook 
is  a  shoal  in  the  bay  channel  and  a  bar  and  sunken  drift  In  the  slough, 
which  prevent  all  but  the  smallest  coasters,  and  then  at  high  tide,  from 
going  to  Tillamook.  Consequently,  the  lumber  vessels  enter  mostly  in 
ballast,  or  freight  carried  by  them  to  and  from  Tillamook  must  be  re- 
shipped.  The  best  timber  of  the  bay  region  is  judged  to  be  up  the  riv- 
ers, and  that  it  would  bo  for  the  interests  of  commerce  to  render  mill- 
sites  available  near  the  better  log  supply  and  where  the  teredo  is  less 
destructive. 

I  therefore  report  that  Tillamook  Bay  is  worthy  of  improvement,  and 
that  11,500  are  required  for  a  survey  for  preparing  plans  for  deepeniog 
the  channel  to  Tillamook  and  for  works  to* prevent  the  shoals  from  re- 
forming. 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Engineers. 

The  CuiKF  OT?  Y^cii^Y:F.u^^U,S,  A. 


\ 
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report  of  lieutenant  edward  burr,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oregon^  December  24,  1886. 

Sir:  I  have  the  honor  to  Rabmit  the  following  report  of  an  examination  of  Tilla- 
mook Bay  and  Bar,  made  in  accordance  with  yonr  iustructioDS. 

Tillamook  Bay  is  sitaated  on  the  northwestern  coast  of  Oregon,  with  its  entrance 
aboat  45  miles  sonth  of  the  entrance  to  the  Columbia  River.  The  entrance  to  the  bay 
is  abont  2,000  feet  wide,  and  lies  between  a  high  rocky  point  on  tlio  north  and  a  low 
Band  point  on  the  south.  This  sand  point  makes  to  the  north  from  Cupe  Mears  and 
separates  Tillamook  Bay  for  a  greater  part  of  its  length  from  tbe  ocean.  It  is  of  low 
sand-hills  covered  with  brush  excepting  about  a  mile  of  it.s  northern  end,  and  this 
part  is  a  low  sand-spit. 

The  bar  lies  to  the  seaward  of  this  entrance,  is  of  the  sand  formation  usual  on  this 
coast,  and  without  reefs.  There  is  one  small  reef  just  within  the  entrance.  The 
channel  is  straight  and  varies  but  little  in  position,  having  moved  but  nlightl y  since 
the  Coast  Survey  examination  of  1807.  It  has  probably  a  depth  at  mean  Li^li  water 
of  16  or  18  feet,  a  depth  ample  for  present  needs.  The  bay  is  frecineuted  by  small 
coasters  drawing  from  7  to  10  feet  and  by  lumber  vessels  drawin;^  12  and  13  I'eet.  There 
aeema  to  be  no  complaint  about  the  bar  channel,  excepting  with  re^^ard  to  the  Fair- 
way buoy.  The  bay  has  a  length  of  abont  6  miles  and  a  greatest  width  of  nearly  8^ 
miles.  The  general  depth  of  water  is  small  and  there  are  many  llats  bare  at  low  water. 
Several  channels  extend  to  tho  head  of  the  bay,  but  they  are  somewhat  tortuons  and 
have  only  a  small  depth  of  water.  The  flats  and  channels  have  both  changed  slightly 
in  position  since  the  Coast  Survey  examination  of  18G7,  tho  only  survey  known  to 
have  been  made  of  the  bay  and  its  entrance.  In  the  lower  part  of  the  bay  the  bottom 
is  of  hard  sand  but  in  the  upper  bay  it  is  of  mud  and  tho  flats  are  covered  with  eel- 
grass.    The  changes  in  the  latter  are  said  to  be  less  than  in  tho  former. 

The  three  principal  tributaries,  the  Wilson,  Trask,  and  Tillamook  rivers,  enter  tbe 
bay  at  its  head  through  a  number  of  sloughs,  producing  conflicting  currents  with 
consequent  flats  and  small,  shallow  channels. 

Tillamook,  the  county  seat  and  the  principal  distributing  point  for  that  section  of 
the  coast.,  is  situated  on  a  small  slough  between  the  Trask  and  Wilson  rivers,  and  is 
2^  miles  from  the  head  of  the  bay.  This  slough,  known  as  Hoquartou  Slough,  is  very 
crooked  and  has  a  width  of  about  50  feet  at  Tillamook.  This  width  increases  towards 
the  bay  from  additions  from  the  Wilson  and  Trask  rivers.  Vessels  drawing  7  feet 
ascend  to  the  town  by  taking  advantage  of  tbe  tide.  The  obstcnctious  are  a  bar, 
called  Dry  Stocking  Bar,  across  the  mouth  of  the  slough,  and  some  sunken  drift  oir 
the  bottom  of  the  slough  a  short  distance  below  Tillamook.  At  mean  low  water  there 
are  only  about  18  inches  of  water  over  the  former,  and  only  abont  1^  feet  over  the  latter. 
The  town  people  desire  an  increaSed  depth  of  water  at  these  places  so  as  to  allow 
vessels  a  readier  access  to  the  town.  It  is  also  desired  to  have  the  channels  in  the 
bay  marked  either  by  buoys  or  by  pile-beacons,  preferably  tho  hitter.  The  teredo  is 
very  destructive  in  the  bay. 

There  are  four  settlements  on  the  bay,  each  having  a  post-ofBco.  Mails  are  brought 
three  times  a  week  by  the  wagon  road  from  North  Yamhill,  and  once  a  week  by  the 
trail  from  Astoria.  All  freights  are  carried  in  or  out  by  coasters,  and  these  vessels 
have  no  trouble  in  visiting  the  bay  except  during  stormy  winter  weather.  The  prin- 
cipal industry  is  the  salmon  fishing.  The  fall  run  of  sahnon  is  very  plentiful.  There 
are  two  canneries  on  the  bay,  and  the  pock  Ibr  the  season  of  IdBG  was  between  30,000 
and  35,000  cases. 

There  are  large  quantities  of  spruce,  fir,  and  cedar  timber  on  tho  streams  tributary 
to  the  bay,  and  the  winter  freshets  on  these  streams  fit  them  for  tho  driving  of  logs. 
Two  saw-mills  are  in  operation,  one  of  them  cutting  lumber  for  the  Sau  Francisco 
market.  This  export  of  lumber  was  begun  in  the  summer  of  188G  and  consisted  of 
four  cargoes,  aggregating  about  1,000,000  feet.  It  is  reported  that  San  Francisco 
parties  will  erect  a  large  mill  next  spring  to  utilize  the  spruce  timber  for  box  pur- 
jMses. 

The  canneries  and  mills  are  all  located  near  the  lower  end  of  the  bay,  and  are  easy 
of  access.  There  is  a  considerable  quantity  of  agricultural  lands  tributary  to  the 
ba^  and  used  principally  for  stock-raising  and  dairy  farming.  Dairy  proilncts  are 
shipped  to  Astoria,  and  cattle  are  driven  by  the  beach  and  the  trail  to  the  same  point. 

The  entrance  to  the  bay  requires  no  attention.  All  of  the  principal  shipping  inter- 
ests on  the  bay  are  located  near  its  entrance,  and  the  channel  allows  them  to  be  easily 
reached.  The  town  of  Tillamook  can  be  reached  by  small  coasters  on  their  occasional 
visits  without  much  trouble  by  taking  advantage  of  the  tide. 

Very  respectfully,  your  obedient  servant, 

Edw.  Burr, 
To  Capt.  C.  F.  Powell,  First  Liaitevant  of  Engineen, 

Corps  of  Engineers, 
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survey  of  tillamook  bay  and  bar,  oregon. 

United  States  Engineer  Ofpicb, 

Portlandj  Oregon^  February  8, 1888. 

Sir  :  The  following  report  of  the  results  of  a  survey  of  Tillamook 
Bay,  Oregon,  are  submitted,  with  a  plan  and  an  estimate  of  cost  of  im- 
provei^ent,  and  maps  of  the  survey  in  three  sheets. 

Guided  by  the  results  of  the  preliminary  examination,  the  survey  was 
limited  to  the  interior  waters  of  the  bay,  and  more  particularly  to  the 
upper  part  of  the  bay  and  to  the  slough  on  which  Tillamook  City,  the 
principal  settlement  and  county  seat,  is  situated ;  a  reduction  of  one- 
third  from  the  estimated  cost  of  the  survey  caused  a  curtailing  of  the 
intended  work  and  some  delay  in  preparing  the  drawings.  The  report 
of  the  examination  was  submitted  January  29, 1887 ;  attention  is  in- 
vited to  it  in  connection  with  this  survey  report. 

As  may  be  seen  from  the  map  herewith,  scale  1:  10,000,  the  bay  is  in- 
closed on  the  north  and  south  by  steep  bluflFs,  on  the  east  by  vast  tide 
lands  cut  by  numerous  water-passages,  and  on  the  west  by  a  low  sjind 
cape.  The  entrance,  some  2,000  feet  wide,  with  central  depths  of  30 
feet,  is  between  a  bluflf  on  the  north  and  the  north  end  of  the  sand  cape; 
the  bar  channel  is  less  shifting  than  the  natural  channels  at  Oregon 
entrances  to  the  south ;  its  controlling  depths  varies  at  times  from  10 
to  15  feet;  depths  named  are  ones  below  mean  lower  low  waters.  The 
mean  rise  of  tide  above  this  plane  is  about  7  feet. 

The  area  of  the  bay  is  about  3  miles  by  6 ;  surrounded  by  high  wooded 
hills,  it  appears  at  high  tide  like  a  safe  and  capacious  harbor.  At  low 
tide  it  is  a  vast  sand  and  mud  flat  cut  by  three  distinct  channels.  The 
north  channel  lies  close  under  the  north  shore;  it  has  good  depth  past 
the  canneries  at  Garibaldi  and  Hobsonville  and  at  Smith's  saw  mill; 
beyoDd,  the  channel  runs  out.  East  of  Garibaldi,  a  narrow  but  fairly 
deep  cutoff  joins  the  north  and  main  channels.  The  south  channel  has 
the  deepest  water  at  and  near  its  junction  with  the  main  channel,  bat 
becomes  narrow  and  shoal  at  its  upper  part,  where  it  follows  the  south 
shore  of  the  bay  and  again  joins  the  main  channel.  The  south  channel 
is  but  little  used,  there  being  no  settlements  on  that  side  of  the  ba3\ 
Tbe  main  or  middle  channel  extends  the  entire  length  of  the  bay,  and 
connects  the  entrance  with  Tillamook  River,  which  comes  in  at  the 
southeastern  part  of  the  bay. 

Tillamook  River  has  a  good  channel  for  coasters  some  distance  op. 
Wilson  Kiv-er,  a  smaller  stream,  flows  into  the  bay  near  and  north  of 
the  mouth  of  the  Tillamook.  Hoquarton  Slough,  which  is  verj^  tortuona 
and  somewhat  obstructed,  and  on  which  the  town  of  Tillamook  is  situ- 
ated, lies  between  the  two  rivers  and  connects  with  Tillamook  River 
near  the  mouth  of  the  latter.  Trask  River,  between  the  slough  and 
Tillamook  Kiv  er,  has  two  meandering  outlets,  one  to  each.  A  second 
map  herewith,  scale  1 :  4800,  shows  these  tributary  waters.  The  rivers 
are  mountain  streams  in  the  upper  part  of  their  course  and  tidal  sloughs 
in  the  lower  portion.  The  best  country,  grazing  and  farming,  of  the 
region  is  up  these  rivers  and  around  the  head  of  the  bay;  higher  up  the 
rivers  are  timber  lands. 

Tillanjook  Kiver  is  by  far  the  best  stream  for  navigation,  but  its  banks 
are  low  and  overflowed  for  miles,  affording  at  no  place  on  its  navigable 
l)art,  it  is  judged,  a  suitable  landing  nor  a  convenient  and  accessible 
])oint  for  the  tvadCiO^  Wie*  \^^\Ue.d  country ;  neither  is  such  a  point  found 
along  the  north  or  ^ovxWi  e\\^\\\ife\^  q1  \X^<iv\i»j^  ^\sl  account  of  the  little 
room  at  t\ie  foot  oi  Xh^  ^tvie*\)\A\iS^\Xv^T<^^^^  N5cL^^i«^\sRfc^^^^linftrily 
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practicable  land  routes  to  the  settled  country ;  besides,  the  teredo  is 
very  destructive  on  the  lower  bay.  Tillamook  has  a  good  location,  and 
it  appears  about  the  only  good  location,  for  the  trade  of  the  region. 
The  main  bay  channel,  one  leading  to  Hoquaiton  Slough,  has  a  con- 
trolling lower-water  depth  of  3  feet  and  wide  shoals  of  only  5  feet 
depth ;  Dry  Stocking  Bar,  at  the  mouth  of  the  slough,  carries  1  foot, 
l^he  depths  up  the  slough  to  Tillamook,  about  3  miles,  are  as  good  a^s  iu 
the  bay  channel ;  the  main  obstacles  to  navigation  of  the  slough  to  tbe 
town,  besides  its  sharp  bends,  are  snags  and  sunken  drift. 

People  interested  in  navigation  to  Tillamook  want  the  snags  and  drift 
removed,  the  Dry  Stocking  Bar  channel  deepened  and  the  bay  chan- 
nel marked  by  beacons.  The  project  of  improvement  recommended  is 
based  on  these  objects.  The  mean  rise  of  tide  above  the  plane  of  refer- 
ence at  Tillamook  is  6.6  feet,  so  that  deepening  Dry  Stocking  Bar  to  3 
feet  would  x>ermit  vessels  of  9  feet  draught  to  go  to  Tillamook  on  mean 
high  tide.  To  give  a  deeper  channel  would  require  dredging  in  the 
slough  at  the  points  or  for  cutofis,  and  considerable  dredging  in  the 
bay  channel,  for  which  there  is  no  plant  on  or  near  the  bay,  and  the 
cost  of  which  work  is  hardly  warranted  by  present  commerce. 

Dry  Stocking  Bar  is  composed  of  mud,  sand,  and  coarse  gravel ;  the 
material  is  soft  and  partly  loose ;  and  it  is  expected  to  scour  out  and 
hold  a  channel  by  closing  with  a  dam  two  small  outlets  on  the  line  A 
B,  as  shown  on  the  map  of  the  bar  herewith,  scale  1:2400.  This  will  de- 
crease the  width  of  the  slough  at  the  foot  of  the  bar  to  that  which  nat- 
urally gives  a  good  depth,  and  force  the  flood  and  ebb  along  the  same 
channel- way  over  all  the  bar.  The  bank  on  the  opposite  or  left  side  of 
the  channel  will  have  to  be  revetted,  from  04  to  OT.  A  grading  of  the 
bank  and  its  covering  with  a  foot  thickness  of  stone  is  proiK)sed.  It 
is  further  intended  to  increase  the  volume  of  flow  over  the  bar  by  re- 
moving a  drift  jam  from  the  Hoquartou  mouth  of  the  TraskHiver,  and 
building  a  dam  across  the  Tillamook  outlet  of  the  Trask. 

There  are  no  stone  quarries  opened  on  the  bay,  but  there  is  some  stone 
scattered  along  the  foot  of  the  bluft's ;  other  available  materials  for  the 
dams  are  brush  and  suitable  clay,  which  underlies  the  surface  soil  of  the 
tide  lands.  The  clay  is  the  cheapest  and  the  brush  next  in  cost ;  there- 
fore the  construction  is  planned  as  shown  by  the  drawings  on  the  map 
of  the  bar. 

The  estimate  of  cost  is  for  the — 

Dam  AB: 

2,025  cnbio  yards  clay,  at  35  cents $708.75 

766  cubic  yards  brnsh,  at  63  cents 482.08 

89cubic  yards  stone,  at  $2.50 222.50 

Seeding  dam 5.00 

Trask  River  Dam : 

1,222  cubic  yards  clay,  at  35  cents 427.70 

782  cubic  yards  brush,  at  03  cents 492.66 

74  cubic  yards  stone,  at  $2.50 185.00 

Seeding  dam 3.00 

Tools  and  lumber  for  both  dams 100.00 

Drift,  removal,  Trask  River 600.00 

Snagging,  Hoquartou  Slough 400.00 

Eight  single-pile  beacons,  main  channel  of  bay 200. 00 

Contractor's  profit,  20  per  cent 865.00 

Engineering  and  inspection 500.00 

Total 5.192.19 

Annual  maintenance 150. 00 


i 
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COMMERCIAL  STATISTICS. 

The  shipments  from  TilJamook  are  beef,  wool,  dairy  prodncts  and  farm  track  to 
the  canneries  and  saw-mill.  The  steam-schooner  Bosa  Uhen,  50  tons  harden,  aver- 
ages about  twenty  trips  annually  from  the  Colombia  River  to  Tillamook ;  the  freight 
charge  is  |8  per  ton.  The  steamer  Garfield,  20  tons,  and  5.5  feet  draaght,  generally 
makes  daily  round  tri ps  between  Garibaldi  and  Tillamook.  The  steam-launch  Vapkw 
drawing  a  little  over  3  feet,  plies  between  Tillamook  and  XH>int<8  on  the  bay. 

The  coasting  steamer  Tillamook,  built  for  the  trade  about  a  year  and  a  half  ago, 
carries  lumber  from  the  mill  on  the  lower  bay  to  San  Francisco.  Her  capacity  is 
300,000  feet;  she  makes  a  round  trip  about  once  a  month,  bringing  back  mill  and 


logging  supplies. 


steamer  Field,  60  tons  burden,  makes  about  forty  tripe  per  year  between  Astoria 
and  Hobsonville,  taking  in  cannery  supplies  and  carrying  out  salmon.  Other  crslts 
occasionally  carry  out  salmon  during  the  season;  the  shipments  last  season  from 
Hobsonville  were  16,000  cases,  and  fh>m  (Garibaldi  10,000  cases,  valaed  at  about  $5 
per  case.  The  freight  charge  to  the  lower  bay  points  is|6  per  ton,  being  $2  less  tiian 
to  Tillamook,  only  from  12  to  15  miles  further.  A  deeper  channel  to  Tillamook  would 
reduce  the  extra  charge  of  |2. 

Very  respectfully,  your  obedient  servant, 

GHAs.  P.  Powell, 
Captain  of  Engineers. 

The  Ohief  OF  ENamEESS,  TJ.  S.  A. 


rv 
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UIPROYEICENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND 
WASHINGTON  TERRITORY^;  CONSTRUCTION  OF  CASCADES  CANAL,  CO- 
LUMBU  RIVER;  IMPROVEMENT  OF  THE  CHEHALIS  RIVER,  WASHING- 
TON  TERRITORY  J  IMPROVEMENT  OF  THE  SKAGIT,  STEILAQUAMI8H, 
N0OT8ACK,  SNOHOMISH,  AND  SNOQUALMIE  RIVERS,  WASHINGTON  TER- 
RITORY ;  WATER-GAUGES  ON  COLUMBIA  RIVER. 


REPORT  OF  MAJOR  THOMAS  H,  HANDS  URT,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 188d,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Mouth  of  the  Colnmbia  River,  Oregon 

and  Washington  Territory. 

2.  Constmoiion  of  canal  at  the  Cascades, 

Colombia  River,  Oregon.  « 

3.  ChehiJis River,  Washington  Territory. 


4.  Skagit^  Steilaqaamish,  Nootsack,  Sno- 

homish,   and     Snoqualmie     rivers, 
Washington  Territory. 

5.  Ganging  waters  of  the  Colnmbia  River, 

Oregon. 


9.  Wood  River,  Oregon. 


EXAMINATIONS. 

I  7.  Link  River,  Oregon. 


United  States  Engineer  Office, 

Portland^  Oregon^  July  9, 1888. 

Sir:  I  have  the  honor  to  submit  herewith  auuual  reports  for  the  fis- 
cal year  ending  June  30, 1888,  upon  the  works  of  river  improvements 
now  in  my  charge. 

These  works  were  in  charge  of  Capt.  Charles  F.  Powell,  Corps  of  En- 
gineers. U.  S.  Army,  from  the  beginning  of  the  year  to  April,  1888. 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 
Major y  Corps  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


SS  I. 

IMPROVEMENT  OF  THE  MOUTH  OF   THE  COLUMBIA  RIVER,  OREGON  AND 

WASHINGTON  TERRITORY. 

The  project  under  which  this  work  is  being  carried  on  was  adopted 
in  1 884.  It  contemplates  providing  a  channel  across  the  Columbia  River 
Bar,  having  a  depth  of  30  feet  at  mean  low  tide.  This  is  to  be  effected 
by  concentrating  the  water  flowing  over  the  bar  and  increasing  the  re- 
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suit  ail  t  ciirreuts  to  8uch  a  degree  as  to  procure  the  desired  depth.  Auy 
work  for  accoraplisbing  this  end  must  be  more  or  less  tentative  in  its 
character.  The  work  which  is  now  in  progress  is  the  buildingof  a  low- 
tide  jetty  starting  Irom  Fort  Stevens,  on  the  South  Cape,  and  extending 
in  a  westerly  direction,  with  a  slight  curve  to  the  south,  out  acrosa 
Chitsop  Spit,  for  a  distance  of  4 J  miles,  more  or  less,  as  circumstances 
may  require,  to  a  point  about  3  miles  south  of  Cape  Hancock  (Disap- 
pointment). This  jetty  is  constructed  of  stone,  resting  upon  a  mattress 
foundation  about  40  feet  wide  and  from  2J  to  5  feet  thick.  The  stone 
extends  to  the  level  of-  mean  lower  low  water.  The  materials  tbos  far 
have  been  placed  in  position  from  a  jetty  tramway  supported  upon  piles 
driven  along  the  line  of  the  jetty,  and  about  24  feet  above  the  level  of 
low  tide.  This  tramway  is  a  double  track,  3-foot  gauge  railroad,  the 
tracks  being  13  feet  between  centers.  The  materials  are  landed  at  the 
wharf  and  transported  to  place  over  these  tracks,  which  are  built  in 
advance  of  the  main  work. 

The  lirst  appropriation  for  work  under  this  project  was  made  in  tbe 
river  and  harbor  act  approved  July  5,  1884.  There  has  been  appropri- 
ated up  to  June  30, 1888,  $287,500.  The  amount  expended  to  that  date, 
including  outstanding  liabilities,  is  $247,331.75,  leaving  an  available 
balance  on  hand  of  $40,240.25. 

The  jetty  i)roper  is  now  under  construction  for  a  little  more  than  one- 
half  mile.  Over  much  of  this  distance  only  a  thin  lajer  of  stone  has  yet 
been  placed.  This  work  is  not  yet  sufficiently  advanced  to  show  any 
appreciable  eftect  upon  tbe  channel  over  the  bar. 

By  virtue  of  paragraph  1,  Special  Orders,  No.  60,  dated  Headquarters 
of  the  Army,  Adjutant  General's  Office,  Washington,  D.  C,  March  14, 
1888, 1  relieved  Capt.  Charles  F.  Powell,  Corps  of  ISngineers,  of  tbe 
charge  of  this  work  April  20, 1888. 

During  tbe  fiscal  year  the  jetty  tramway  was  extended  to  Station 
GO  +  40,  which  is  an  addition  of  2,500  feet  since  last  Annual  Report. 
The  mattress  work  was  pushed  to  Station  54  +  72,  an  addition  of  1,400 
feet.  Station  25  +  80  is  regarded  as  the  root  or  commencement  of  tbe 
jetty  proper.  Twenty  thousand  three  hundred  and  fifteen  tons  of  stone 
have  been  used  during  the  year..  Of  this  amount  but  3,944  tons  were 
furnished  by  the  Oregon  Paving  and  Contract  Company  at  C3J  cents 
per  ton,  delivered  at  Fort  Stevens  Wharf,  on  barges  furnished  by  tbe 
Government,  under  their  contract  of  June  2, 1887;  0,904  tons  were  pur- 
chased in  open  market  at  80  cents  per  ton,  and  y,468jtons  at  70  cents 
per  ton.  Under  date  of  June  2,  1887,  the  Oregon  Paving  and  Contract 
Company  contracted  to  deliver  1,200  piles  at  8  cents  per  linear  foot;  of 
this  number  they  have  delivered  but  481 ;  41,714  linear  feet  have  been 
purchased  in  open  market,  on  id  days'  notice  for  bids,  at  10  cents  per 
foot,  and  4,706  feet  at  8  cents  per  foot.  Tbe  other  lumber  and  material 
necessary  for  tlu^  construction  of  the  jetty  tramway  and  accessory 
works  have  been  purchased  generally  by  public  notice  of  ten  days  and 
sealed  proposals,  and  sometimes  by  purchase  in  open  market^  as  was 
found  most  economical  and  advantageous  to  the  Government.  A  few 
cords  of  fascines  and  poles  used  in  Uie  mattress  work  were  purchased 
under  public  notice  of  ten  days.  The  greater  portion  of  this  class  of 
material,  however,  was  obtained  from  the  reservation  by  hired  labor. 

The  plant  has  been  increased  by  the  addition  of  one  light  locomotive, 
suitable  to  (bo  gau^e  of  the  road,  which  was  purchased  at  a  cost  of 
$3,G;>0,  delivered  at  Astoria;  three  rock  dump  cars  and  two  8-wheeled 
flat  cars  were  mad^  ov\  Wi^  \?o\:\l^''^  *isA&o  by  a  pile-driver  tender  car  which 
was  designed  and  covi^XxvxcX^d  ^\»  Wi^  N?Qt\Ls»  V^  Vw^  X^v^^^^.    The  pur- 
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pose  of  this  car  is  to  carry  one  day's  supply  of  piles',  capping,  stringers, 
and  other  material  for  the  pile-driver,  which  is  habitually  at  work  at 
the  extreme  end  of  the  jetty  tramway.  It  extends  over  the  two  tracks 
and  runs  on  six  trucks.  The  iron- work  for  these  cars  was  purchased 
in  open  market. 

The  facilities  for  receiving  and  handling  material  have  been  consid- 
erably increased,  and  some  preparation  has  been  made  looking  to  in- 
creased appropriations,  which  will  enable  this  work  to  be  pushed  for- 
ward vigorously. 

The  principal  parts  of  the  plant  which  have  thus  far  been  provided 
are  two  13-ton  locomotives,  one  specially  designed  pile-driver,  with  its 
tender-car,  eighteen  rock  dump-cars,  two  flat  cars,  and  four  model 
barges  capable  of  carrying  about  2S0  tons  of  stone  each. 

The  work  is  now  in  fair  shape  to  be  pushed  forward  rapidly  as  soon 
as  funds  in  suf&ciently  large  amounts  are  made  available  for  the  pur- 
pose. The  stone  which  is  now  being  used  for  the  construction  of  the 
jetty  is  of  good  quality  for  the  purpose,  hard  basaltic  rock,  and  can  be 
obtained  in  any  desirable  quantity  on  the  Columbia  River  a  few  miles 
above  the  mouth  of  the  Willamette.  There  is  a  reasonable  prospect 
that  a  stone  which  will  answer  may  be  found  nearer  the  works  on  the 
lower  Columbia.  The  distance  it  is  to  be  transported  would  be  less  than 
at  present  and,  all  other  things  being  equal,  it  should  be  delivered  at  a 
less  cost.  The  price  now  paid,  70  cents  per  short  ton,  on  barges  furnished 
by  the  Government  at  Fort  Stevens,  is  considered  reasonable,  and  it  is 
doubtful  whether  as  satisfactory  stone  can  be  furnished  at  less  cost. 

Investigations  had  been  made,  previous  to  my  taking  charge  of  this 
work,  to  ascertain  the  practicability  of  delivering  stone  on  the  work  by 
rail.  No  suitable  stone  was  found  within  a  reasonable  distance,  over 
which  it  would  be  practicable  to  construct  and  operate  a  railroad,  on 
which  it  could  be  delivered  at  a  cost  as  low  as  the  i)resent  water  delivery 
from  the  middle  Columbia. 

With  funds  that  may  become  available  for  operations  during  the  pres- 
ent fiscal  year,  it  is  proposed  to  continue  the  construction  of  the  jetty 
by  meansof  the  jetty  tramway  from  which  the  rock  is  now  dumped  into 
place ;  and  also  by  tugs  and  barges  suitably  constructed  for  the  purpose, 
to  deposit  a  large  proportion  of  the  rock  from  these  barges  directly  in 
place  along  the  line  of  the  jetty. 

An  early  completion  of  this  work  is  exceedingly  desirable ;  first,  because 
of  the  necessity  for  giving  relief  to  the  commerce,  which  is  large  and  im- 
portant, that  passes  out  and  in  over  the  bar;  and  second,  to  avoid  the 
increased  cost  that  must  result  from  a  deterioration  and  renewal  of  the 
plant,  which  is  necessarily  large  and  expensive.  The  jetty  tramway 
frc»m  which  the  rock  is  delivered  extends  out  on  the  proposed  spit  and 
is  severely  tried  by  every  storm  that  visits  this  locality.  It  is  very  liable 
to  be  injured  and  parts  of  it  washed  away.  To  drive  new  piles  into  the 
sand  through  the  rocks  of  the  jetty  and  reconstruct  it  would  be  difficult 
and  expensive. 

Where  so  large  an  amount  of  money  is  invested  as  must  eventually 
be  in  this  project,  and  where  so  many  interests  are  concerned,  a  sound 
business  policy  would  dictate  that  the  work  should  be  pushed  as  rapidly 
as  money  could  be  profitably  expended  upon  it. 

ESTIMATE  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1S90. 

It  is  estimated  that  $1,000,000  could  be  profitably  expended  upon  thi% 
work  in  the  fiscal  year  ending  June  30, 1890. 
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AFPROPRIATTOKB. 


July  5,  1884,  for  commenciDg  jetty  on  plan  of  minority  of  Bo«id  of  Engineers 

of  1882 $100,000 

AugaBt5,  1886 187,500 


Total 


287.500 


Money  statement. 


July  1,  1887,  amount  available ^ $153, 959.31 

From  sale  of  powder  to  appropriation  improving  Chehalis  River,  Wash.  78.00 


July  1,  1888,  amount  expended  during  fiscal  year,  exclnsive 

ofliabilities  outstanding  July  1, 1887 $102,791.06 

July  1,  1888,  outstanding  liabilities 11,000.00 


154,037.31 


113,791.06 


July  1,  1888,  balance  Available 40,246.25 

Amount  appropriated  by  act  of  August  11,  1888 500,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 540,246.^ 

Amount  (estimated)  required  for  completion  of  existing  project 2, 922, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
<      1890 1,000,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

i     harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

The  following  statistics,  bearing  upon  the  improvement  of  the  month  of  the  Colum- 
bia River,  were  collected  from  the  sources  indicated^  and  are  the  most  reliable  tbat 
can  be  obtained : 

FROM  COLLECTOR  OF  CUSTOBfS,  PORTLAND,   OREGON. 

Arrivals  and  clearances  of  vessels  and  commerce  at  PortUmdf  Oregon,  dmHmg  theifeareti- 

ing  June  30,  1888. 


Arrived  in  1887-'88 

Clenred  in  1887-'88 

Arrived  from  foreij^  porta 
via  domestic  porta 


CoMtwise. 


No.  of 

vesaels. 


126 
132 


ToDi. 


172,620 
188,776 


Foreign  pofts. 


American. 


No.  of 
▼esaelft. 


4 
21 


Tons. 


a,  214 
21,824 


Foreign. 


No.  of 
vesaeli. 


82 
97 

73 


Tons. 


30,452 
116,977 

96,826 


Totsl. 


Naof 
vessels. 


163 
250 

73 


Tool. 


206^292 
327,5W 


COKICSBCB. 

Jnly  1, 1887,  to  June  30,  1888 :  **,.*. 

Exports ^£S'2iS 

Imports ••^?fi'5 

Batiea  ooUected ^ ,^^ ^ ^ • 
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YROM  COLLBCTOB  OF  CU8TOH8,  ASTORIA,  OBBOOK. 

ArrhaU  and  clearanceB  ofve§9€U  and  oommerce  at  Astoria,  Oregon,  during  ike  year  ending 

June  30,  1888. 


r*tkmmi 

Foreign  porta. 

k-t 

OOaSvwiao. 

American. 

Foreign. 

1.0UM. 

No.  of 
yeaaela. 

Tons. 

Kaof 
▼esaela. 

Tons. 

No.  of 
reaaels. 

Tons. 

No.  of 
veeaels. 

Tons. 

Arrived  in  1887-'88 

Clewed  in  1887-88 

Cleared  via  Astoria  from 
Pflriland       r,-r,- 

220 
223 

312,444 
311,424 

6 
0 

1 

3 

4,015 
8,888 

1,080 

2,858 

27 
50 

64 

00 

24,117 
59,645 

75,057 

80,155 

32 
05 

55 

03 

20,032 

02,543 
70, 147 

83,0(18 

AzTived  from  foreign  porta 
▼ift  domfMitIc  TM>nii. ...... 

COMMSBCB, 

July  1, 1887,  to  Jane  80, 1888 : 

Bxporta $1,182,231.00 

Importa 112,445.00 

Dotiea  collected 37,778.84 

FROM  REPORT  OF  PORTLAND  BOARD  OF  TRADE,  8BPTBMBER  12,  1887. 

Summary  of  huHnees  of  the  year  ending  July  31,  1887. 


Begiatered  tonnage,  oatward  bonnd, 

tons 400,018 

Begiatered  tonnage,    inward  boond, 

tons 404,828 

Deep-sea  tonnage,  oatward  boond, 

tons 120,847 

I>eep-aea    tonnage,  inward  bound, 

tone 127,151 

Slovr  exporta barrels..         621,081 


Wheat  ezporta oentala..  3,754,188 

Salmon  exporta caeea..  531,810 

Wool  exports pounds..  11.568,233 

Domestic  exporta $0,507,183 

Foreign  exporta 0,106,722 

Total  foreign  and  domestio  ex- 
ports  $15,703,005 


Registered  tonnage  over  Columbia  Biver  Bar  from  August  I,  1886,  to  July  31,  1887. 


OITTWABD. 


Sailing  Tossela. 

Steam. 

Coasters. 

n 

n.A.i 

Month. 

Amerioan. 

V 

British. 

German. 

American. 

British. 

Amerioan. 

XUIAl. 

Now 

Tons. 

No. 

0 

0 

17 

10 

18 

13 
6 

0 
0 

4 
2 
3 

Tons. 

So, 

Tons. 

No. 

11 
12 
7 
10 
10 

8 
8 
11 
10 
11 
10 
14 

122 

Tona. 

No. 

Tons. 

Na 

0 
8 
0 
0 
4 

0 
2 
0 
8 
7 
6 
8 

Tons. 

No. 

Tons. 

1886. 
Ancnst .... 

6,857 

8,247 

18,044 

20,276 

20,826 

14.818 
0,500 
8.178 
8,104 
8,341 
2,000 
2,782 

24,261 
23,003 
16,721 
18,233 
22,787 

18^704 
18,070 
21.203 
21,771 
23,051 
22,114 
22,841 

2,805 
1,250 
8,801 
2,772 
1,828 

2.038 
027 
2,881 
1,088 
2,436 
1,080 
2,227 

20 
24 

81 
88 
34 

20 
15 
20 
22 
22 
18 
21 

82,008 
88,400 
80,036 

September.. 

October 

1 
2 

2 

2 

1,400 
1,047 
2,058 

8,200 

Korember . . 

1 

851 

44.078 

December  .. 

47,308 

1887. 
January .... 

88.321 

23,516 

HMch 

32,447 

April. 

80,038 
80,427 

fiSy. 

JUBO-.-r^^.   XT 

1 

1 

2 

203 
208 

26,303 

July 

28,003 

W  l**^    ........ 

Total. 

7 

0,280 

111 

110,  Tie 

1 

851 

251.408 

400 

03 

25,107 

800 

400^018 

% 
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Registered,  tonnage  over  Columbia  Hiver  Bar  from  August  1,  1886,  c/c— Con  tinned. 

IKWARD. 


Sailing  veaseU. 

Steam. 

Coaaters. 

T 

• -»_i 

Moiith. 

American. 

Britiah. 

German. 

American. 

British. 

American. 

i.uuu. 

No. 

2 
1 

t 
Tone. 

No. 

10 
16 
15 
11 
14 

6 
5 

18 
5 
1 

Tona. 

No. 

Tona. 

No. 

13 
11 
11 
11 
9 

10 
9 
10 
10 
11 
11 
14 

Tona. 

Na 

Tons. 

Na 

8 
3 
6 
5 
6 

3 
6 
5 

4 
5 
5 

4 

Tona. 

1 

No. 

Toaa. 

1886. 

AugQSt 

SejKtunber . . 
Ootoln^r 

2,311 
1,135 

10,599 
16, 178 
16.446 
13,003 
17,488 

6.406 
6,973 
18,118 
5.049 
1.400 

27,580 
21, 137 
20,065 
20,582 
18,880 

21,016 
16.726 
20,727 
20,272 
24,106 
21.694 
22,110 

2,867 
1,052 
2,223 
1,933 
1,857 

1.510 
2,026 
1,679 
1,610 
1,606 
2.598 
1,095 

^ 

* 

4.^  5S7 

31       39  'JH 

1 

851 

33  \    3^585 

November  . . 

2 

1 

1 

2,655 
1,551 

1,655 

29  '     38,173 

Deoeniber . . . 

50       3»,7ft5 

1887. 
.Tannary  .... 
February . . . 

i 
20        .10  fl98 

20 
35 
19 
17 
17 
23 

24,725 

Maich 

2 

2,532 

43.  ^% 

Apiil 

26,931 

Mhv 

i 

2 

*"*263' 
406 

27  112 

June 

24.495 

July 

2 
103 

2,177 

1 

624 

27,313 

V  *"J     ..••..». 

9 

Total. 

11,839 

113.837 

2 

1,475 

130 

253,004 

3 

600 

60 

2e,  065  307 

4Hft9 

Comj^ratixie  statement  of  pHnoipal  export9  p€ut  siz  teasona, 

WHEAT. 


Seasons  ending  Jaly  31  — 


1882 
1883 
1884 
1885 
1886 
1887 


Foreign. 


Centals. 


3, 704, 092 
1,761,754 
2, 276,  800 
8, 147. 902 
8. 971.  756 
3, 042, 316 


Yaloe. 


Domeetio. 


Centala. 


Yalae. 


$3,965,518 
2, 918. 458 

3.  92. 253 
3, 720, 378 

4,  979, 841 
3,888,499 


437,890 
362,  700 
311,041 
6Jl,834 
1, 340. 740 
711,872 


$711,000 
560,338 
477,  «5 
598,  »l8 
1,602,805 
088,936 


Totals. 


Centals. 


Value. 


4, 142, 819 
2.124.463 
2, 588.  750 
3.  6C9,  736 
5,32i.4f)6 
3,  754, 188 


$6,667,418 
3,487,796 
4,  iJ-^.aTS 

5.582,646 
4,«i74435 


FL0X7B. 


Seasons  eDding  July  31— 


Barrels. 


1882 
18«3 
1884 
188r> 
18H6 
18i>7 


526. 003 
353,820 
334,  534 
198,  208 
353,  869 
383,773 


Value. 


$2,410,180 
1, 684, 010 
1, 556. 684 
796,839 
1,  323, 877 
1, 412, 208 


Barrels. 


05.036 
139,471 
218,846 
182,316 
187, 736 
137,908 


Valnew 


$443,612 

708,854 
045. 857 
656.485 
680,708 
548,447 


Totals. 


Barrets. 


629,901 
403,300 
5:k},  380 
380,523 
541,632 
521. 681 


Valae. 


$2,853,792 
2.393,778 
2,5*tiia 
1,453.324 
2, 013, 585 
I.960,6tf 


SALMON. 


Seaflons  ending  July  31— 


308, 824 
367.  388 


$1,  557, 164 
1,  940,  991 
\,'Xr>2,498 


192,501 
280,044 
267,084 


Value. 


$881,787 
1, 460. 181 
1,308,620 
1,404,315 


Totals. 


501.825 
648,332 
548,144 
660,138 
577.497 


$2,538,W1 
3.401.  IW 
2,662. 1 1« 
2,  757. 7o« 
2. 521. 4^-2 
2,742,297 


\r' 
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Cknuparaiive  statement  of  deep-sea  tonnage pMt  five  seasons. 

INWABD. 
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1882-'83. 

1883-*84. 

18d4-'85. 

188&-'86. 

1886-'87. 

No. 

Tons. 

No. 

Tone. 

No. 

Tons. 

No. 

14 

132 

1 

3 

Tons. 

No. 

0 

103 

■"'2' 

Tons. 

A  ptAii^^n . . .  T ,  r  .^ . 

30 

50 

1 

5 

37,210 

57.066 

1,145 

4,817 

17 

72 

2 

1 

21,064 

71, 121 

1,386 

417 

17 
07 

22,044 
01,737 

10,160 

137. 138 

001 

2,622 

11  830 

*Britl8h 

113,  837 

Norwegian 

OermMi 

4 

3,618 

1,475 

Total 

05 

100,247 

02 

03,088 

118 

117.300 

150 

150.830 

114 

127, 151 

OUTWARD. 


Anericui. . 
British.... 
Norwegian 
German.... 

Total.. 


22 

60 

1 

5 


88 


26,235 

57,'«45 
1,145 
5,510 


00^736 


22 

73 

2 


07 


28,846 

71, 051 

1.386 


101,283 


2() 
97 


121 


8.618 


3,618 


14 

110 

1 

3 


137 


19,  323 

124,  073 

001 

2,622 


146,019 


111 


9.280 
119,716 


851 


110    129, 847 


SS  2. 

CONSTRUCTION     OF     CANAL     AT    THE    CASCADES,    COLUMBIA    RIVER 

OREGON. 

The  general  scope  of  the  improvement  which  it  is  desired  to  effect  at 
the  Cascades  of  the  Colnmbia  Eiver  includes  a  reach  of  about  4^  miles, 
where  the  river  rushes  through  a  narrow  gorge  in  the  Cascade  Mount- 
ains. The  fall  in  the  distance -is  about  45  feet  at  high  water  and  3G 
feet  at  low  water.  The  principal  obstruction  to  navigation  occurs  at 
the  upper  end  of  the  reach,  known  as  Upper  Cascades.  The  project 
for  the  improvement  contemplates  that  the  river  should  be  improved 
below  the  Upper  Cascades  by  removing  bowlders  and  projecting  points 
in  the  bed  and  banks,  so  as  to  give  good  navigable  water  from  its  low- 
est up  to  a  20-foot  stage.  The  fall  at  the  Upper  Cascades  is  to  be  over- 
come  by  digging  a  canal  about  3,000  feet  in  length  across  the  neck  of  a 
low  projecting  spur  around  which  the  river  is  forced  at  the  entrance 
to  the  gorge,  and  placing  in  this  a  lock  and  other  suitable  structures 
which  would  permit  of  the  passage  of  boats  up  to  a  20foot  stage  of 
water  in  the  river.  This  lock  and  canal  to  be  so  arranged  that,  should 
the  future  necessities  of  commerce  so  demand,  additional  structures 
may  be  added  which  will  permit  of  navigation  at  much  higher  stages. 

The  first  part  of  this  project,  that  of  improving  the  river  below  the 
foot  of  the  Upper  Cascades,  is  essentially  finished.  Besides  accom- 
plishing what  was  expected  in  aid  to  navigation,  it  has  resulted  in  a 
material  change  in  the  regimen  of  the  river  at  the  two  ends  of  the 
canal.  The  water-level,  at  what  had  previous  to  the  improvement  been 
considered  low  water,  was  found  after  it  to  be  as  much  as  4  feet  lower. 

The  difference  of  level  between  the  head  and  foot  of  the  canal,  as  now 
established)  is  15  feet  at  high  water  and  24  feet  at  low  water^  and  the 
difference  in  height  between  high  and  low  water  at  the  foot  is  54  feet 
and  at  the  head  45  feet. 

Before  the  reference  of  the  top  of  the  lower  miter-sill  in  the  canal 
lock  could  be  definitely  established  it  was  necessary  to  know  tbe  effect 
that  the  river  improvement  would  have  upon  the  low-water  level  at  the 
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lower  end  of  the  canal.  This  being  now  determined  the  construction 
of  the  gate  masonry  and  side  walls  of  the  locks  can  be  proceeded  with. 

The  plan  on  which  the  future  work  in  the  canal,  with  its  lock  and 

accessories,  is  to  be  prosecuted  has  for  its  object  to  make  this  portion 

1 1  of  the  river  available  for  navigation  to  a  stage  up  to  20  feet,  at  the 

earliest  possible  moment,  with  the  funds  that  are  from  time  to  time  ap- 
propriated for  the  purpose,  and  may  be  briefly  outlined  as  follows : 

A  lock  is  to  be  constructed  in  the  lower  half  of  the  canal  having  an 
availiible  length  for  boats  of  462  feet  and  a  width  of  90  fe^t.  There  will 
be  8  f(  et  of  water  over  the  miter-sills  at  low  water,  which  corresponds 
to  a  reading  of  72  feet  on  the  gauge  established  at  the  lower  end  of  the 
canal.  The  corresponding  reading  on  the  gauge  at  the  upper  end  will 
be  96  feet.    The  lilt  of  the  lock  at  this  stage  will  be  24  feet. 

At  the  lower  end  of  the  lock  there  will  be  provided  a  lower  guard- 
gate,  and  at  a  lock's  length  above  the  upper  lock-gate,  an  upper  guard- 
gate  to  exclude  high  water.  Immediately  above  this  there  will  be  a 
caisson  gate  to  be  used  in  case  of  needed  repairs  to  this  gate. 

The  top  of  the  gates  and  the  walls  of  the  lock  will  be  placed  at  ref- 
erence 110,  the  height  necessary  for  lockage  to  a  level  of  20  feet  above 
low  water.  The  lower  guard-gate  will  be  carried  up  to  reference  100 
and  the  upi>er  guard-gate  to  reference  141.5.  This  last  reference  is  1.5 
feet  above  the  highest  water  at  the  head  of  the  canal.  The  embauk- 
meut  on  the  river  side  of  the  canal  will  be  carried  up  to  a  reference 
at  least  2  feet  above  the  highest  water  in  the  contiguous  portions  of  the 
river.  This  will  bring  it  up  to  142,  about  the  head  of  the  canal.  The 
top  of  the  caisson  will  be  at  reference  110. 
'i  j  Above  and  below  the  guard-gates  the  canal  will  be  made  wider  in 

^  I  order  to  facilitate  entrance  to  the  lock  and  to  provide  a  limited  harbor- 

age for  boats  awaiting  their  turn  to  go  through. 

This  work  is  all  designed  with  the  idea  of  ultimately  providing  for 
the  passage  of  boats  at  stages  of  water  higher  than  20  feet,  should  it  be 
found  that  the  exigencies  of  the  commerce  ofihe  river  require  it. 

To  the  present  time  there  has  been  excavated  from  the  line  of  the 
canal  in  the  neighborhood  of  250,000  cubic  yards  of  material  of  various 
kinds,  such  as  bowlders,  gravel,  sand,  and  bed-rock  conglomerate.  To 
complete  the  canal  with  its  lock  structures  and  guard-gates,  it  is  esti- 
mated that  about  400,000  cubic  yards  of  material,  of  the  same  general 
character,  are  yet  to  be  excavated.  . 

About  4o,OOOcubic  yards  of  dry  stone- wall  and  slope  paving  have  been 
laid  on  the  sides  of  the  upper  and  lower  entrances  to  the  lock ;  consid- 
erable concrete  and  rubble  work  have  been  done  which  was  necessarv  to 

ft) 

keep  out  water  during  process  of  construction ;  the  concrete  foundation 
for  the  caisson  recess  is  partially  finished.  About  2,600  cubic  yards  of 
stone  have  been  cut  and  prepared  for  use  in  the  further  construction  of 
the  entrance  walls. 

At  the  commencement  of  the  fiscal  year  active  operations  were  in 
progress  on  the  river,  with  Capt.  Willard  Young,  Corps  of  Engineers, 
in  local  charge  as  assistant  to  Capt.  Charles  F.  Powell,  Corps  of  En- 
gineers. On  the  7th  of  July,  1887,  Captain  Young  was  relieved  by 
Lieut.  Edward  Burr,  Corps  of  Engineers,  who  has  been  in  local  charge 
since  that  date.  His  detailed  report  of  operations  for  the  yeiir  is  here- 
with submitted. 

By  virtue  of  paragraph  1,  Special  Oinlers,  No.  60,  Headquarters  of  the 
Army,  AdiutvmlAji.M\e\vvY^  Q^\v!.^^  Washington,  D.  C,  March  14,  1S88, 
I  relieved  Oap tarn  1?o\>j^\V  ol\.\ivi^^\^^Q?l>i5c:\%^^Yk  April  20.  At  that 
time  active  operatvovi«^  ou  t\i^  \iotNL\i^^\i^^\i  \i\'M5JCv5;^-^  ^^^^^'^^ddl  for 
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about  two  months,  on  account  of  a  want  of  funds.    They  can  not  be  re- 
sumed until  further  appropriations  are  made  by  Congress. 

During  the  fiscal  year  22,645  cubic  yards  of  material  was  excavated 
from  the  canal  and  the  sites  of  the  upper  and  lower  guard  gates;  1,768 
cubic  yards  of  concrete  and  597  cubic  yards  of  rubble  masonry  were 
uaade  in  foundation  for  caisson  recess  and  wing- wail;  232  cubic  yards 
caisson  masonry  and  507  cubic  yards  wall  masonry  were  cut.  The 
slopes  on  the  upper  entrance  to  the  canal  were  paved  with  1,321  cubic 
yards  of  stone.  A  small  quantity  of  dimension  stone  was^quarried  from 
bowlders  found  during  excavation.  Some  repairs  and  additions  were 
made  to  the  buildings  with  the  view  to  better  accommodation  of  a  large 
force  of  men  and  other  miscellaneous  work,  as  described  in  Lieutenant 
Burr's  detailed  report. 

The  canal  is  at  present  closed  at  the  upper  end  by  an  embankment 
of  earth,  which  keeps  out  the  water  to  its  highest  known  stages.  The 
lower  end  is  closed  by  a  temporary  cofferdam,  which  excludes  the  water 
only  to  a  height  of  22  feet  above  the  low-water  stage  of  the  river,  or  to 
reference  94  on  the  lower  gauge.  It  will  be  impracticable  to  build  this 
dam  higher  because  of  the  difficulty  that  will  be  experienced  in  pre- 
venting the  water  from  forcing  its  way  around  its  southern  end,  through 
the  gravel  and  sand  in  which  this  end  terminates.  The  bed-rock,  or  a 
stratum  impervious  to  water,  can  not  be  reached  in  this  locality  within 
any  reasona(,ble  limit.  Work  in  the  canal  and  lock-pit  must  therefore 
be  confined  to  such  times  as  the  river  is  at  a  lower  stage  than  the  top 
of  this  coffer-dam. 

With  the  funds  that  may  be  next  appropriated  it  is  proposed  to  prose- 
cute the  work  in  such  a  manner  that  the  lower  guard-gate,  with  its  nec- 
essary masonry,  may  be  placed  in  position  as  early  as  possible.  This 
will  give  command  of  the  lock-pit  up  to  a  28-foot  stage  of  the  river,  at 
least  Temporary  arrangements  can  be  made  here  which  will  exclude 
the  water  to  a  higher  stage,  thus  giving  us  a  much  longer  season  in 
which  to  carry  on  work  in  the  pit,  should  it  bo  found  necessary  in  order 
to  judiciously  expend  the  money  which  it  is  hoped  that  Congress  will 
appropriate  for  this  purpose. 

Froifl  the  general  outline  given  of  the  condition  of  the  work,  it  will 
be  seen  that  a  little  more  than  one-third  of  the  excavation  required  to 
complete  the  canal  has  been  accomplished.  It  is  doubtful  if  so  large  a 
proportion  of  the  other  necessary  work  is  finished. 

To  bring  the  canal  to  its  present  state  with  the  small  appropriations 
that  have  from  time  to  time  fallen  to  its  lot,  it  has  taken  a  period  of 
twelve  years.  At  this  rate  it  will  require  perhaps  twenty-four  years 
more  before  any  benefit  to  commerce  will  result  from  this  work,  or  the 
country  receive  the  least  remuneration  for  the  money  expended.  A 
generation  will  have  been  born  and  gone  to  its  grave  between  the  be- 
ginning and  the  ending  of  an  enterprise  which  a  healthy  syndicate 
would  have  prosecuted  to  completion  within  six  years  at  faithest  after 
commencement,  and  been  in  the  enjoyment  the  balance  of  the  time  of  a 
liberal  income  from  the  money  invested. 

From  1876,  the  date  of  the  first  appropriation  for  this  work,  up  to  the 
present  time,  but  $1,142,500  have  been  made  available  for  its  prosecu- 
tion. This  is  an  average  of  about  $95,000  per  year.  The  various  ap- 
propriations that  have  been  made  during  this  time,  the  total  of  which 
is  given  above,  if  invested  in  an  enterprise  paying  4  per  cent.,  with 
their  yearly  interest  re-invested  at  the  same  rate,  would  amount  to 
$1,490,490,  an  excess  over  the  amount  appropriated  of  nearly  $348,000, 
for  which  there  is  nothing  to  show.  The  uex^t  ^vbVjttV^  \\i\>ix^^\»^w!\^ 
a^moant  to  $79,600,  almost  as  much  as  the  avexage^  's^^tX^  w^^yot^^ly^J^w^- 


i>!    I 


1 


- 


'i 

i. 
I 


as  could  be  ^'  profitably  expended,"  say  $500,000  each  year,  this  amooi 
will  be  $3,449,000,  a  saving  of  $2,383,800.  The  work  will  be  oonplelx 
in  six  years,  and  the  people  at  once  begin  to  reap  the  benefit  of  il 
money  invested.  This  exhibit  of  the  case  is  purely  from  the  moue; 
dealer  point  of  view.  It  takes  no  note  of  the  large  increase  in  the  oof 
of  the  work  resulting  from  deterioration  and  renewal  in  plant  and  a| 
pliances,  and  other  causes  that  must  necessarily  pertain  to  a  long  ten 
of  years  and  small  appropriations;  nor  does  it  include  the  large  amoui 
that  results  from  the  difference  in  freight  rates  on  the  commerce  tlu 
would  take  this  new  route,  were  the  improvement  finished,  but  wliic 
now  goes  by  some  other  to  market. 

For  all  works  of  this  character,  where  the  improvement  to  be  effecto 
must  be  completed  before  any  advantage  can  accrue  to  commerce,  i 
does  seem  that  the  policy  of  small  appropriations  running  through 
long  term  of  years  enhances  enormously  their  ultimate  cost. 

The  upper  Cascades  of  the  Columbia  Eiver  is  an  absolute  barrier  i 
navigation.  It  must  be  flanked  by  a  canal  and  lock  in  order  that  tb 
commerce  of  the  river  may  pass  by  it.  These  must  be  finished,  the  las 
bowlder  removed  from  the  canal,  and  the  last  rivet  driven  in  the  lodi 
gate  before  one  penny's  return  can  be  had  for  any  outlay  that  may  hav 
been  made  to  effect  the  improvement.  On  sound  business  principles  i 
would  therefore  seem  that  this  work  should  be  liberally  appropriated  la 
and  pushed  forward  to  completion  as  rapidly  as  possible,  in  order  tba 
some  return  may  be  had  within  a  reasonable  period  of  time  for  tb 
large  amount  of  money  already  expended. 

APPItOPRIATIOKS. 

Jane  14,  1876,  canal  around  Cascades  of  Colambia  River,  Oregon |90»^ 

JunelS,  1H78 150,0t 

March  3, 1879 : lOO.iX 

June  14, 1880 100, « 

March  3, 1881 100. 0( 

Augusta,  1882 i 365,  (N 

July  5,  1884,  improving  Columbia  Elver  at  Cascades,  Oregon 150,^ 

August  5, 1886 HS7.5( 
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Amoant  (estimated)  reqnired  for  completion  of  existing  project $1,550,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1890 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL.  STATISTICS. 


The  Cascades  of  the  Colum:bia  River  are  in  the  collection  district  of  Willamette. 
The  nearest  port  of  entry  is  fiortlaud,  Oregon,  63  miles  distant  by  river.  The  neaiesc 
light-house  and  works  of  defense  are  at  the  month  of  the  Columbia  River,  150  miles 
distant.  The  amount  of  revenue  collected  at  Portland  for  the  year  ending  June  30, 
1888,  is  1550,821.35. 


report  op  lieutenant  edward  burr,  corps  of  bnoinbeks. 

United  States  Engineer  Office, 

Casoadee  Locks,  Oregon,  June  30,  1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  improving 
of  the  Columbia  River  at  the  Cascades,  Oregon,  for  the  year  ending  June  30,  1888. 
I  assumed  local  charge  of  the  work  on  July  9,  1887,  relieving  Capt.   W.   Young, 
Corps  of  Engineers,  of  that  duty.    The  principal  items  of  work  for  the  year  were  as 
follows : 

Excavation : 

For  caisson  chamber  and  high  wing-wall  on  left. 

For  low  wing- wall  on  left. 

Of  canal  prism  near  site  of  high  gnard-gate. 

Of  canal  prism  at  lower  entrance. 
Masonry: 

Of  low  wing-wall  on  left. 

Of  caisson  chamber  and  high  wing-wall  on  left. 
Catting  stone  for  caisson  masonry  and  for  canal  side- walls. 
Paving  of  both  banks  of  upper  entrance. 
Quarrying  of  bowlders  for  dimension  and  paving  stone. 
Grading  of  canal  grounds  with  spoils  of  excavation. 

EXCAVATION. 

The  materials  excavated  were  conglomerate,  gravel,  and  silt.  The  following  table 
gives  the  quantity  of  each  excavated,  the  locality  from  which  taken,  the  total  cost, 
aod  the  estimated  cost  per  cubic  yard : 


MAterial  and  locality. 


Gravel : 

Caisson  cluunber  and  high  wing- wall 
Coo  glomerate : 

Caisjion  chamber  and  high  wing-waD . 

Canal  prism,  site  of  high  guard-gate  . 

Canal  prism,  lower  entrance , 

Low  wing-wall 

Silt :  Canal  prism,  lower  entrance 

Total 


Quantity, 

cubic 

yards. 


2,r)i2 

2,162 

754 

184 

12,875 


Total  cost 


4,168       $3,428.73 


2,  442.  21 

2,  099. 71 

735.90 

351.57 

6,013.87 


22,645 


14, 674. 99 


Cost  per 

cnbio 

yard. 


fO.822 

.970 
.976 
.976 
1.927 
.436 


The  conglomerate  is  composed  of  basaltic  cobbles  and  bowlders  of  considerable  hard- 
ness, embedded  in  a  matrix  of  volcanic  materials.  This  matrix  is  of  varying  hardness 
and  is  sometimes  of  only  the  consistency  of  stiff  clay.  The  congloraerato  resulting 
from  these  materials  is  very  uunniform,  requires  drilling  and  blasting  to  remove  it, 
and  rapidly^disintegrates  upon  exposure  to  the  atmosphere. 

The  arillin^  was  done  with  steam-drills,  using  If-iuch  cross-shaped  bit.  TUft  «»^«t- 
age  depth  drilled  per  hour  was  4.7  feet.    The  driUmg  waa  moi^  ot  \«5^  «^^a\i.q^v5.^ 


f 


1 


ij 
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depeuding  od  other  work,  and  no  fair  estimate  could  be  made  of  the  cost  per  foot  of 
hole  drilled.    A  few  holes  were  hand-drilled  in  cleaning  ap  excavations. 
j  j  The  blasting  was  done  mainly  with  No.  2  dynamite  powder  (40  per  cent,  nitro-gly- 

'  ceriue).     A  small  quantity  of  low  grade  dynamite  powder  and  black  powder  was  also 

used.  The  quantity  of  conglomerate  removed  by  the  use  of  powder  was  5,418  cubic 
yards,  requiring  the  use  of  '2,514  pounds  of  No.  2  powder,  I2i)  pounds  of  low  grade 
powder,  and  ir>0  pounds  of  black  powder.  The  total  amount  of  powder  used  amounted 
to  2,78y  pounds,  or  0.51  pounds  per  cubic  yard  blasted.  The  cost  of  blasting  was 
$615.04  for  powder ;  $Gl).8tJ  for  caps,  fuzes,  etc.,  and  $277.50  for  labor ;  a  total  of  $1,062.40, 
or  $0,196  per  cubic  yard  blasted.  The  conglomerate  from  the  site  of  the  low  wiog- 
wall  was  excavated  in  leveling  up  the  surface  for  the  masonry,  and  was  removed  by 
picks  and  gads. 

The  gravel  is  well  compacted  and  contains  many  large  bowlders.     When  ondis- 
turbed  it  stands  temporarily  at  a  very  steep  slope,  but  when  sotlened  by  the  contin- 
ued winter  rains  it  is  easily  brought  down  from  such  slopes  by  any  blasting  in  its 
y  vicinity.     Much  trouble,  delay,  and  expense  was  experienced  from  this  cause  in  the 

cut  for  the  caisson  chamber.  This  cut  had  a  depth  of  43  feet  in  gravel,  and  13  feet 
in  COD  glomerate,  and  the  blasting  of  the  latter  was  continually  bringing  down  the 
gravel  slopes  which  had  been  left  too  steep. 

The  silt  removed  from  the  canal  prism  at  the  lower  entrance  was  mainly  a  deposit 

inside  the  lower  bulkhead  by  the  river  during  the  extreme  stages  of  high  water.    It 

was  principally  of  fine  sand.     Some  gravel  was  intermingled  with  it.     In  removing 

the  deposit,  sluicing  was  resorted  to  as  being  cheaper  than  the  usual  method  of  dump- 

I  ing  outside  the  embankment,  and  as  placing  the  material  where  it  was  less  likely  to 

be  returned  by  high  water  into  the  canaL 

A  dump-box  was  placed  in  a  convenient  position  and  a  24-inch  flnme  was  led  from 

it  about  250  feet  into  the  river  below  the  bulkhead.    The  water  was  furnished  by  a 

5-inch  centrifugal  pump  from  drainage  pits  in  the  canal,  and  at  the  rate  of  abont 

1,000  gallons  per  minute  on  an  18-foot  average  lift.     It  was  led  into  the  dump-box  by 

a  12-inch  Hume.    To  p^iss  the  flume  over  the  bulkhead  and  give  the  necessary  grades 

the  dump- box  had  to  be  placed  about  12  feet  above  the  material  to  be  removed,  and 

the  latter,  after  being  loaded  into  boxes,  was  hoisted  into  it  by  a  derrick,  and  started 

into  the  stream  by  several  men  with  shovels.    A  stream  of  water  from  a  hose  waa 

tried  for  this  last  purpose,  but  its  action  was  not  rapid  enongh.     This  arrangement 

1  worked  very  satisfactorily  with  sand,  and  with  use  of  one  derrick  the  maximam 

I  reached  in  ten  hours  was  360  boxes  containing  nearly  350  cubic  yards.     But  owing  to 

f  breaka£:es  and  shortage  of  water  the  average  was  not  more  than  175  boxes. 

I  The  total  niatorial  excavated  during  the  year  amounted  to  22,(>45  cubic  yards, 

;  raised  in  24,740  boxes,  and  costing  $14,674.99. 

GRADING. 

Part  of  the  material  excavated  for  the  caisson  chamber  was  used  in  bringing  the 
grade  on  the  left  of  the  canal  to  its  finished  level.  The  remainder  and  the  spoils 
from  the  excavation  near  the  high  guard-gate  were  used  in  strengthening  the  dam 
from  the  canal  embankment  to  Powder  House  Point.  One  thousand  two  hundred 
-  <i  and  fifty-four  cubic  yards  of  gravel  and  conglomerate  excavated  from  the  lower  en- 

trance to  the  canal  were  dumped  outside  of  the  protective  wall  in  grading  on  thit 
sideof  the  canal. 

The  total  material  used  for  grading  amounted  to  12,365  cnbic  yards,  costing  $3,312.27 
to  grade,  or  $0,208  cents  per  cubic  yard. 

This  includes  the  cost  of  raising  and  repairing  the  stable  in  grading  under  it. 

AfABONRT. 

Low  wing-wall  on  left, — This  wall  is  located  at  the  head  of  the  low- water  lock  and 

is  of  the  same  height  as  the  lock- walls.    'J'he  conglomerate  at  that  point  has  an  aver- 

ago  surface  level  of  about  n^ferenco  92  and  was  leveled  np  to  abont  reference  95  with 

f  concrete  as  a  foun<lation,  upon  which  a  wall  of  large  mbble  was  built.     To  prevent 

the  water  from  working  around  the  wall  it  was  extended  175  feet  back  from  the  lock- 
walls,  compact  gravel  being  found  at  that  distance,  and  a  joint  was  made  between 
the  end  of  tlie  wall  and  the  gravel  by  a  fan-shaped  mass  of  concrete.  The  wall  wis 
completed  for  a  length  of  130  feet  and  the  excavation  filled  with  clay  and  selected 
gravel  well  rarnmeil. 

Including  297.15  cubic  yards  of  concrete  at  $9,808,  579.51  cubic  yards  of  rubble  at 
$9.^^90,  and  4V2  cv\\V\vi  ^^v^idftof  filling  at  90  cents,  the  total  cost  was  $9,016.72.  The 
concrete  and  i\\v\ho\m>j  "wtM*^  \vi!\v\-  N^\\.\k.^o\Ww(\vl  cement,  and  the  prices  per  cubic  yard 
are  estiiuated. 

Cah8on  cliamber  and  Mijli  ic\ng-ua\\,— T^^  «5.iaX»^\i  ^^^^ \%  V)^%^m^. Ns&sssjSdiately  ifl 
front  of  the  \i\g\i  v^v\a\OL-^a\e,  auOi  \?s  Cii^^x^v^^i^iQ^  xv»»  *A^^aBsa.*^^^KWi\«k\3M4x^^ 
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ito  position  for  repairs.  As  designed,  it  is  a  rectangular  box  94  feet  long,  11  fj;et 
ride,  and  25  feet  high,  to  be  bnilt  of  steel.  When  m  use  it  is  to  rest  against  a 
Lraight  sill,  and  when  out  of  use  it  is  to  be  floated  back  into  an  arched  chamber  pro- 
ided  for  it  under  the  left  slope.  This  chamber,  just  above  the  masonry  of  the  high 
iiard-gate,  has  incorporated  with  its  down-stream  wall  the  left  high  wing- wall. 

The  excavation  for  this  work,  commenced  in  the  previous  year,  was  completed  in 
fovember  last,  and  the  laying  of  masonry  begun  and  continued  until  frosty  weather 
nd  the  exhaustion  of  funds  caused  its  suspension  in  January. 

All  loose  and  soft  pieces  of  rock  were  removed  from  the  foundation,  and  the  surface 
arefuUy  cleaned  with  brooms  and  a  stream  of  water.  This  cleaning  could  only  be 
one  immediately  ahead  of  the  concreting,  on  account  of  the  rapid  disintegration  of 
he  conglomerate.  A  pocket  of  clay  was  found  at  the  foundation  level,  though  15  feet 
elow  the  surface  of  the  conglomerate.  A  stream  of  wat«r  flowing  through  crevices 
ansed  some  trouble  with  the  slow-setting  cement  in  use. 

In  placing  the  concrete  the  bottom  and  sides  of  the  cut  wore  first  plastered  with 
ement  mortar  to  close  all  crevices  and  make  a  water-tight  joint.  The  concrete  was 
eposit€d  in  thin  layers,  each  being  well  rammed,  and  large  rubble  was  imbedded  in 
b,  care  being  taken  to  keep  the  pieces  well  separated  and  away  from  the  f.ices  of  the 
rails.  The  chamber  walls  are  concrete  faced.  Cut  stone  is  used  only  for  tho  outside 
omers  of  the  chamber,  and  for  meeting  and  rubbing  faces  for  the  caisson.  The  con- 
rete  was  hand-made  in  the  usual  manner,  by  mixing  tho  cement  and  sand  dry,  adding 
he  stone,  and  then  the  water  as  the  material  is  turned  to  a  thorough  mixture.  The 
roportions  were,  by  volume,  1  of  cement,  2  of  sand,  and  7  of  broken  stone. 

Other  proportions  were  tried,  using  larger  proportions  of  sand  and  stone  than  in  the 
bove,  but  these  proportions  were  tho  highest  that  gave  acceptable  results.  Tho  ma- 
Brials  were  not  all  the  best  of  their  kinds.  The  cement  was  English  Portland,  prin- 
ipally  of  Knight,  Bevan  &  Sturges's  make.  It  could  not  be  bought  subject  to  test, 
od  such  cement  as  the  limited  Portland  market  supplied  had  to  bo  uceopted. 

The  sand  was  from  the  river  bars  and,  though  clean,  was  of  poor  quality,  being  fine 
Dd  containing  considerable  mica. 

The  stone  was  broken  by  a  small  crusher  and  the  finer  parts  screened  out.  Besides 
eing  expensive,  it  was  not  altogether  acceptable  on  account  of  tho  flat  shape  of  the 
ieces.  Some  gravel  was  used  in  the  concrete  for  the  low  wing-wall,  but  the  supply 
9  be  had  was  very  limited. 


Kind  of  masonry. 


tne  axed  stone  in  sill  and  meeting  faces. 
'Drtiand  cement  concrete 


Qnantity, 
cubic 
yards. 


34.44 
1, 470. 67 


Total. 


1,505.11 


Total  cost. 


Cost  p«r 
cubic 
yard. 


$1, 196.  34 
14,425.18 


$33. 256 
9.508 


15,021.52 


The  cost  of  the  concrete  was  divided  up  as  follows 


Items. 


lU  labor,  inclading  mixing,  laying,  timbering,  eto 

lement 

tone 

and 

ill  other  materials 

Total 


Total  cost. 


$4, 147. 93 

5.  2i0.  50 

3,  52.'..  78 

043. 1)3 

574.  01 


14,  425. 18 


Cost  per 
cubic  yard. 


$2.  820 

3.  :m 

2.389 
.640 
.390 


9.808 


One  thousand  four  hundred  and  thirty-one  barrels  of  cement  were  used,  produciug 
,470.67  cubic  yards  of  concrete,  in  which  was  embedded  rubblo  measuring  15,525 
ubic  yards.  On  account  of  the  extent  of  the  surface  exposed  oa  tho  fouudatiou  and 
ides,  the  proportion  of  cement  used  for  mortar  was  unusually  large. 


CUTTING  STONE. 


The  stone  cut  for  the  side  walls  of  the  canal  is  quarry-faced  ashlar  with  a  batter  of 
2  on  1  and  rises  of  2  feet,  1  foot  10  inches,  and  1  foot  8  inches.  The  beds  and 
>ints  are  dressed  for  laying  dry. 

The  Btone  cut  for  the  caisson  masonry  was  nearly  all  finely  dressed  with  patent 
xes  for  the  sill  and  meeting  faces. 
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StoMfor- 

OMmox 
muoaty. 

SU««alk.     Tk 

I.1«.M 

l.JU 

^  , 

nB.m 

H- . 

UHlUDS ..r— 

7.TU.M 

ft.(ai.T 

itliocanal  niih  Ur^n 


I  CiMt  iMr  osMo  r*nt .............    i 


tSi  W  I  ToUI  rant  tbt  n 


*,£:*•: 


Tolol  ■toni'  qnaniw] 
ToIaI  cwI,  of  ntunu  quuTlMl 
CobI  put  ouMn  yBrf 


BUILDUVOA. 


BnsiilcB  tlie  nsun]  muint^aauce  sn<l  repair  of  bniliUnga,  ths  foUoirtng  apooiil  1 
wna  ilone : 

Alixlgtagboo^  witUaleepiag,  wuhia^,  ilrring.  and  Bturo-roomfl  foriilK  tniu  ««■ 
built  ilnriug  the  yeu  und  two  uld  bniUliUKH  torn  down.  Tbe  new  liuililittg  u  in  hf 
as  foot  noil liu  two  stories.    Tolnl  coat  S:i,'J<)l..-."j. 

A  latrine  wnabnllt  iti  ooiinuatlou  wil.ti  il'  i .:'.  !    :i  <  '-    .    i  >' 

inch  ni&iii  aewor  >□(!  75  feet  of  brancbcn  i  '  i 

New  sbedB  li>rat»no-entten  wora  eaiii;>'  .   i 

trnvoler  on  l.bo  aaatviiiB.     Tbu  gnntrlcB  ,ii  < 
of  34  feet,  novcnug  two  rows  of  Mone-cutt  . . 
wide,  witb  a  !)-fo<it  trainwny  iiass&go  botwcpii  \ 

Prciviiiicm  t»  tliiid  mode  for  sboltoring  twoRtj-lwo  Htouu-eiittArii,  and  for  a  Inn 
13H  fe«t  furiiiliOK  rough  aud  cat  atone.  The  tr>VBl«r  Is  uiHDiiovored  ouUrety  bj 
power,  fnruishod  by  an  old  hoisting  ongino  sawed  fur  Uio  [luqiuae.  Imal  ■ 
oloding  Ihe  rcbiiildlDg  of  tbo  enginn,  $i,7*0.m. 

S*NP. 

Difltciillf^  ia  eiperit'ricpd  in  obtuining  good  wind  ti't 

Search  Usui  been  umde,  bat  no  good  sand  found  I'li  i 
botwcen  h<>re  nud  tbo  Dallos,  Tboawid  used  dun - 
described,  is  of  poor  qoalitj'  and  douH  not  give  s:i; 
quality  appears  to  be  bul  at  a  raoaunablo  cost.  By  i" 
Omgon  Railway  ntw\  SaN\s[ftViovi  ^lwo,^i»\^,  jHBt  ulii 
grouuda,  abedof  coavBU  ,--^i---> —         — ->  -'■■■ 


^- 


•%♦«»%         —-9' 
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well  for  concrete.  It  is  not  as  clean  as  is  desirable,  but  it  is  easily  accessible  and, 
being  of  probably  large  extent,  it  is  thought  to  be  the  best  opening  known  at  present. 

The  question  of  manufacturing  sand  by  crushing  and  grinding  stone  has  been  under 
consideration.  Tests  made  with  the  fine  refuse  &om  the  stone- crusher  showed  that 
screenings  through  a  one-quarter  inch  mesh-screen,  when  mixed  in  cement  in  tbe  pro- 
portion of  6  to  1  by  weight,  would  produce  a  stronger  mortar  than  could  be  ob- 
tained in  the  proportion  of  three  to  one  with  any  natural  sand  available.  Mixed  in 
the  same  proportion  the  crusher  refuse  gave  results  about  double  those  of  any  natural 
sand.  However,  on  account  of  the  difficulty  of  obtaining  suitable  stone  aud  of  the 
unknown  coit  of  obtaining  and  pulverizing  it,  this  method  of  obtaining  sand  is  not 
recommended  until  all  sources  of  fair  natural  sand  are  exhausted. 

A  suitable  quarry  for  stone  for  concrete  is  a  pressing  necessity  for  future  econom- 
ical construction  of  lock  masonry. 

The  bowlders  heretofore  quarried  give  fairly  economical  results  in  dimension  aud 
rubble-stone,  but  when  this  stone  is  used  for  crushing  the  cost  of  the  crushed  stoue 
b€»comes  unreasonably  great,  raising  the  cost  of  concrete  to  that  of  good  rubble  ma- 
sonry. Search  has  been  made  for  a  quarry  as  a  source  of  a  more  economical  supply, 
and  while  the  stone  found  has  not  been  considered  suitable  for  dimension  stone,  it 
would  no  doubt  be  amply  good  for  concrete. 

MIS0KLLAKEOU8. 

The  protective  wall  was  repaired  by  pointing  the  joints  with  cement  mortar,  as  it 
was  found  that  the  swell  in  the  river,  which  is  considerable  at  the  foot  of  the  rapids, 
was  drawing  out  the  gravel  backing  through  the  open  joints  of  this  dry  rubble-wail. 
The  lower  bulkhead  was  overhauled  and  made  water  tight  as  far  as  possible  by  ex- 
cavating its  lower  face  and  recalking  and  repitching  the  seams.  It  can  not  there- 
fore be  made  serviceable  until  connected  with  a  longitudinal  bulkhead  at  its  south 
end. 

The  reef  of  conglomerate  outside  of  the  protective  wall  near  its  lower  end  was 
partly  broken  up  by  blasting,  with  the  expectation  that  higher  water  would  curry 
away  the  fragments.  Five  hundred  and  thirty-three  feet  of  noles  were  steara-drillod 
and  blasted,  breaking  up  an  estimated  quantity  of  310  cubic  yards  of  conglomerate 
at  a  cost  of  $244. 

Table  giving  the  meteorological  and  gauge  eummariee  for  the  year. 


DatA. 


18S7. 


July 

August  ... 
September 
October  . . . 
November 
December. 


1888. 


January . . 
February. 
ICarch  ... 

April 

May 

June 


Total 


0.40 
4.02 
3.98 
7.05 
20.60 


10.90 
3.59 
5.74 
2.23 
0.86 
6.43 


65.90 


.as 

II 


2 

7 

8 

13 

25 


18 
13 
15 
13 
6 
19 


139 


mm 


75.6 
76.3 
67.9 
60.9 

48.3 
44.3 


27.7 
50.4 
53.6 
64.6 
70.5 
67.3 


59.0 


Highest  reading  Lo went  read! nf 


of  gauges. 


Head 
of 
canal. 


129.9 
114.8 
106.5 
lOLO 
100.4 
100.2 


106.2 
104.8 
101.7 
110.0 
115.6 
121.9 


129.9 


Foot 

of 
canal. 


of  gauges. 


Head 

of 
canal. 


115.9 
99.4 
87.4 
79.0 
77.9 
77.8 


87.1 
85.3 
79.9 
93.8 
100.5 
107.9 


115.9 


115.2 

106.9 

101.1 

9'J.l 

96.4 

98.2 


93.7 
100.8 

9v.  tj 
101.1 
109.7 
115.9 


93.7 


Foot 

of 
canal. 


100.0 
88.0 
70.1 
76.0 
75.1 
74.9 


70.2 
78.8 
76.6 
70.2 
92.5 
100.7 


70.2 


NOTB,— Reading  of  adopted  low  watwat  head  of  canal  is  96;  at  foot  of  canal  is  72. 

The  statement  forwarded  herewith  gives  in  detail  the  expenditures  for  tbe  year  on 
the  different  items  of  the  work. 

Very  respectfully,  your  obedient  servant, 

Edw.  Burr, 
Firet  Lieut,  of  Engineert. 
Maj.  Thomas  H.  Handbury, 

Corpe  of  Engineerif  U.  8.  A, 


,:.>w-^'r>ru^A'^/r:^H^4y5acr.i«^i:.^^ 


\  I 


.  I 
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REPORT  OF  BOARD  OF  ENGINEERS. 

Washington,  D.  C,  April  12, 1888. 

Sir  :  The  Board  of  OflScers  of  the  Corps  of  Engineers,  convened  by 
Special  Orders  No.  5,  headquarters  Corps  of  Engineers,  United  States 
Army,  Washington,  D.  C,  February  4,  1888,  to  consider  and  report 
upon  plan  submitted  by  Capt.  Charles  F.  Powell,  Corps  of  Engineers, 
for  the  construction  of  the  locks  at  the  Cascades,  Columbia  River,  Ore- 
gon, respectfully  submits  the  following  report: 

The  Board  assembled  at  Washington,  D.  C,  February  6,  as  directed, 
and  carefully  considered  the  report  and  drawings  before  it.  These  had 
been  submitted  by  Captain  Powell,  in  compliance  with  instructions  of 
the  Chief  of  Engineers,  which  required  them  to  be  according  to  the  pro- 
ject for  the  work  as  it  was  understood  to  be  approved.  This  project 
was  based  upon  a  report  dated  November  13, 1880,  which  was  submit- 
ted by  a  Board  of  Engineer  Ofdcers  who  had  the  subject  under  consid- 
eration. In  order  to  clearly  understand  the  plan  proposed  the  Board 
deemed  it  necessary  that  Captain  Powell  should  appear  before  it  iu 
person  to  more  fully  explain  his  views.  It  was  therefore  decided  to 
adjourn  to  await  his  arrival,  the  Chief  of  Engineers  having  consented 
to  order  him  to  be  present  at  its  next  meeting. 

By  Special  Orders  No.  7,  headquarters  Corps  of  Engineers,  TJ.  S. 
Army,  Washington,  D.  C,  February  7,  1888,  the  Board  reconvened  on 
February  24,  and  after  hearing  Captain  Powell's  explanations  adjourned 
to  meet  in  New  York,  to  consult  Lieut.  Col.  D.  C.  Houston,  Corps  of 
Engineers,  a  member  of  the  Board  of  1880,  as  to  the  meaning  of  the 
project  submitted  by  that  Board.  This  project  is  stated  in  the  follow- 
ing extract  taken  from  the  report: 

•  •••#•  • 

That  there  should  be  but  a  single  lock  at  the  foot  of  the  Cascades  Canal  to  accom- 
rao<iato  the  low-water  system  of  improvement.  Its  capacity  shoald  be  462  feet  by  90 
feet  to  accommodate  one  tow-boat  and  three  barges.  It  shoald  have  a  lift  of  abont 
24  feet.  The  clear  gate-openiugs  shoald  be  redaced  to  70  feet  so  as  to  dimiuish  the 
weio;ht  of  the  gates.  It  should  be  provided  with  a  gaard-gate  at  its  head  and  foot, 
so  that  it  may  readily  be  pumped  oat  in  ease  of  needed  repairs  or  vessels  being 
wiecked  in  it.  There  should  be  a  guard-gate  at  the  head  of  the  canal,  the  top  of 
Tvliich  should  be  at  least  2  feet  higher  than  the  highest  water.  In  case  the  high- 
water  system  is  hereafter  introduced  this  gaard-gate  will  form  the  upper  gat^^s  of  ft 
lift  and  guard-lock  which  must  then  be  constructed  at  the  head  of  the  canal.  The 
prism  of  the  canal  should  be  90  feet  wide  at  the  bottom.  The  sides  should  be  carried 
up  vertically  to  within  1  foot  of  low  water  by  strong  timber  cribs  filled  with  stone, 
aud  I  heu  to  a  height  of  11  feet  by  a  dry  stone  wall.  Here  there  should  be  a  berm  at 
least  15  feet  wide,  and  then  there  should  be  a  paved  slope  of  1  upon  1,  leading  up  to 
the  top  of  the  canal  embankment,  which  should  be  on  a  level  with  the  top  of  the 
guard -gate  at  the  head  of  the  canal. 

The  following  is  a  summary  of  the  recommendations  of  the  Board: 

(1)  Improvement  of  the  river  with  a  single  lock  near  the  foot  of  the  main  rapids, 
for  navigation  up  to  20  feet  above  low-water-gauge  No.  2,  and  a  gaard-gate  at  the 
head  of  the  canal  to  exclude  high  water. 

(2)  Should  it  be  found  tliat  this  method  of  improvement  will  not  give  the  desired 
naviixation  up  to  a  stage  of  20  feet,  gauge  No.  2,  at  an  admissible  cost,  the  next  step 
would  be  the  construction  of  a  lock  behind  Bradford's  Island  and  a  dam  across  the 
river  from  the  island  lo  the  right  bank. 

The  Board  remark,  in  conclusion,  that  the  construction  of  these  works  will  admit 
of  their  iVAny  adaptation  to  an  all-the-year-round  navigation,  shoald  it  be  required  in 
future.  It  won  1(1  necessitate  the  construction  of  a  guard-lock  at  the  upper  end  of  the 
cauaJ,  involving  but  an  additional  set  of  gates. 

From  tlie  fore^o'm^  \\,  \?\\\  >a^  ^v^^w  that  the  former  Board  only  pro- 
rided  for  ivav\gax\o\Av\\>\.o  ^^t^^^^oill^^^^feV^iSQw^^Xft^  water  by  a  caiial 
a  round  tUo  CascaAe?^,  vwvvi  W^^X>  w^  v^fcx^W^xi  ns^^a  xaaSsA  vj»v  \ssi»^\^glw\^s5.^  at 
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higher  stages,  except  the  suggestion  that  the  guard-gate  of  tbe  canal, 
with  the  addition  of  a  pair  of  gates,  might  be  made  to  form  a  guard-lock 
for  an  adaptation  of  the  recommended  project  to  one  providing  for  an 
all-the-year-ronnd  navigation.  The  route  to  be  taken  by  boats  below 
this  lock  at  such  times  was  left  indefinite.  The  objection  to  using  the 
entire  low- water  canal  recommended  by  the  Board,  during  the  higher 
stages,  seemed  to  be  the  difficulty  that  it  was  expected  boat«  would  ex- 
perience in  passing  Big  Eddy  Rapids  and  into  the  lower  end  of  the 
canal  when  the  water  had  risen  higher  than  20  feet  above  low  water. 
All  the  gates  of  the  lock  and  canal  were  to  be  of  wood.  Following  the 
report  of  the  Board,  which  received  the  approval  of  the  Chief  of  Engi- 
neers and  Secretary  of  War,  Captain  Powell,  the  officer  in  charge  of 
the  work,  submitted  in  1883  a  proposition  to  change  the  gate  span  of 
the  canal  from  70  feet  to  90  feet  and  make  tbe  gates  of  steel.  These 
proposed  changes  were  referred  to  the  members  of  the  Board  for  their 
opinion,  and  after  discussion  it  was  decided  that  the  plan  submitted  by 
the  Board  should  be  adhered  to. 

In  1885  Major  W.  A.  Jones,  the  officer  then  in  charge,  proposed  .in  a 
letter  to  the  Chief  of  Engineers  to  reduce  the  width  of  the  lock  to  80 
feet  and  make  the  gates  the  full  width  of  the  lock  in  order  to  omit  the 
shoulders  at  the  gates  provided  for  in  the  original  project,  which  seemed 
to  him  to  be  objectionable.  This  communication  was  referred  to  tbe 
surviving  members  of  the  former  Board  and  also  to  Lieutenant-Colonel 
Poe,  the  officer  then  in  charge  of  the  St.  Mary's  Falls  Canal,  and  after 
due  consideration  it  was. decided,  with  the  approval  of  tbe  Secretary 
of  War,  tbat  the  gates  should  be  extended  to  tbe  full  width  of  tbe  lock, 
but  that  the  latter  should  retain  its  original  width  of  90  feet. 

In  the  drawings  before  the  Board  submitted  by  Captain  Powell,  tbe 
location  of  the  canal,  tbe  size  of  the  lock  (the  height  of  its  walls  and 
lower  gates  being  sufficient  for  tbe  passage  of  boats  to  a  stage  of  20  feet 
above  low  water)  and  the  lower  guard-gate  are  in  accordance  with  tbe 
project  of  the  former  Board,  and  the  width  of  tbe  gate-span  has  been 
changed,  as  subsequently  approved,  to  the  full  width  of  the  lock.  Tbe 
lock  has  been  moved  up-stream  and  the  guard-gate  for  the  head  of  tbe 
canal  in  tbe  Board's  project  has  been  moved  down-stream  and  with  the 
apper  gates  of  tbe  lock  forms  a  second  lock  of  the  same  dimensions  as 
the  one  approved.  Captain  Powell  proposed  to  excavate  tbe  bottom  of 
this  second  lock  to  a  depth  of  4  feet  below  the  level  of  tbe  bottom  of 
the  canal  above  the  upper  gates,  in  order  to  provide  for  the  passage 
of  boats  with  a  draught  of  8  feet  by  a  single  lockage  at  higher  stages 
than  20  feet  above  low  water  on  gauge  No.  2.  The  upper  gates  of  tbe 
first  lock  are  increased  in  height  accordingly,  and  its  upper  guard-gate 
is  retained  and  placed  so  as  to  leave  an  available  length  of  300  feet  for 
lockage  between  it  and  the  upper  gate  of  tbe  second  lock.  By  using 
the  last  two  gates  mentioned  tbe  passage  of  boats  is  permitted  to  a 
height  of  40.7  feet  above  low  water  on  the  lower  gauge.  Tbe  average 
duration  of  the  water  above  this  level,  according  to  tbe  observations  of 
the  last  nine  years,  is  twelve  days  per  year.  The  modifications  pro- 
posed by  him,  therefore,  practically  provide  for  an  all-the-yearround 
navigation  through  the  canal. 

It  is  also  proposed  by  Captain  Powell  to  place  a  caisson  gate  in  front 
of  the  upper  lock-gates  and  gradually  increase  tbe  width  of  tbe  portion 
of  the  canal  above  this  gate  from  90  feet  near  it  to  250  feet  at  its  bead 
or  junction  with  the  river,  in  order  to  allow  boats  to  enter  it  with  greater 
ease,  supply  a  harbor  for  them  out  of  the  river-currents  while  waiting 
to  pass  through  the  locks,  and  also  to  enable  them  to  pass  each  other 
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ill  llic  ciiiial.  Kur  tbii  smiit^  iviisuii  Llit'  wiillli  »f  l\w  tmivd  lu'^lnn  jL 
locks  ix  iucreasetl  t*]  IW  fevt.  Thu  canal  ctiil>ankm<.^ni  is  Riinliiiunl] 
a  licigitt  of  2  feet  ivbovu  the  Uii;)K>«t  water  fnuii  \tn  niiptrr  ond  to  buT 
the  iii>per-l(x;k-giitBft, -uftur  U'hinb  it  ((radniilly  illniitiislirs  in  lit-igl 
feet  nuil  tliBii  rL>mait>a  IcYul  on  top  lo  ui^r);  it«  ti>wvr  t-iiii.  Tliv  a|M| 
liK^h-^Mten  Hr«  earriL-d  tu  ii  height  of  6  inubvit  bcUiw  thv  lii;*htrKt  (lortf' 
(if  thp  ombiiukmeiit  to  sorvu  as  {^uunlgutrs  fur  thu  caual. 

In  the  report  ac-cuiii|)!inyiiig  the  drawings,  :i  L'opy  of  wliicli  i 
wilh.Cnptiiiu    I'owctll  fully  (.'xplaina  tU»  prupOKed    inoiIiQcalioRs  i 
givi'H  lliL>  rMa»oiiK  tberefor.     lie  also  r(MX>mnietiils  that  refiireDiw  9^9 
gauge  No.  1  be  takeu  as  thu  low-water  level  at  Ibp  head  nf  tlie  a 
and  refiTfUcu  ti4  on  gaug«  2,  or  the  lower  gnugv  of  the  <^aiiul,  be  u 
aa  Uie  level  of  thu  lower  initer-sill  of  tbe  lower  loek.     For  a  nangat. 
of  8  feet  drangbt  this  would  phice  the  level  of  low  watur  at  the  ftwi^ 
thi^caital  at  reference  72  on  the  Rame  gauge.    Tbc  Unnnl  of  I8t~ 
their  report  remark  as  follows : 
Aaorconful  exnini nation  this  Boanl  BRTfcfi  wilh  Shr  n[i]r.l.->n   .-.xi,ici.W  l,y  { 

Bniiri!  nf  Knginoors  for  tho  Piicifiu  ciiiisi  m  ■' '<"■ 

\H7['),  '■i.hiii.HotniilconBtniatiiini>iigbtto:n' 
loLii  <i!  I  lit!  main  ru)itclB  tn  thnlfiwirrBtruni-i 

Tlii:  tM'rvl  i)f  romoving  the  rooks  anil  n  ■■■ 
[liii  wiit«r  diirruca  at  a  low  atugo,  and  thu  n  . 
tiiitcr  will  iiicreiwo  the  croiM-Beotian  of  iIibcIiai;^''  itnu 

it  nf  tbia  lowcirin^  of  tlie  wator-surftwa  d 

.  n  fnw  Hiid  uiBiljai 

r  Inwpr  »pv<^i&^li  I 

TliH  Blfliiii  lortbf' 

nlitul,  itiitl  other  ■ 

,__ lotion  wuctoiillv  IwEiiTi 

t;r«it«at  jirac  tic  able  ritpiilitj. 

From  the  foregoing  quotation  it  is  apparent  that  Ihn  pntfects  8iil)J 
tod  by  both  of  Lbe  preceding  boania  which  have  diseuiuied  this  siilfl 
(!ont«iuplat«d  ati  advaticed  8tat«  of  river  Improvement  brlow  llie  rm 
before  the  level  of  low  water  for  navigntion  was  t>Rl»lilUh(nl,  nndl 
lefereuoo  of  the  lower  mit«rsill  of  the  lotik  determined. 

UaptnJu  Powell,  in  his  report  before  referred  to,  stiiti-^  that — 

It  nk»nlil  bt)  explained  tliftt  IW ou  BaURt)  1  iaordlu.'  itiTu 

guliuu.    A  atill  loner  stage  on  an  i)p«u  river,  uuil  l"  tv-ot 

1,  ur  about  ,7  of  a  foot  gan^e  '2,  hua  oconrrtMl,  it  I"   '  >  of 

Iwurjty  yeufH,  bat  outy  once  in  tlio  liMt  niue  .youn,  :iu.  <  n\  •■r  il 

til  a  lowest  reading  of  9b.Q  gangu  1  aoit  reuiaiutHl  bulnx  .>.i  ii>w  i^m  m.ii<i,  ■ 

in  regaril  to  the  effect  of  the  river  iinprovemout  lowering  the  Inw-wfl 
level  below  tbe  canal  and  the  probable  rennlt  of  its  cnnlinnance,  CapB 
Powell  states :  I 

TliaL  the  river  work,  as  far  oa  nffeotlag  this  loweitng,  ja  ai'.Dr>iitod  na  iwuitilj 
I'liitt  was  tliu  diMiision  of  my  preducoMor,  with  the  ooDoiirrenco  nf  tht>  iiiiiwrTiv 
engineer,  1  b«lluve. 

Should  this  work  continue,  be  adds: 

Tlie  rexuttiug  luwwuter  anrfaoe  might  bn  TO  or  ovim  ln«.      If  It  w«ni  r 
low  as  tiy.'i,  a  siU  at  64  would  fail  to  pais  an  ti-toot  drangbt  on  Lba  avrnge,  ai 
to  roiTiiril«  for  theliwt  niuu  years— twnnty.seriiu  dnrs  annually — whottUMir,.   .   _ 
oiiMi.     If  thu  low-water  anrfnoo  wcm  toworod  to  TO.G,  tbn  avonige  dnraUor,  i.f  ■ 
thim  B  fdiit  ileprh  on  a  sill  at  Gt  would  bn  eight  days.  I 

Tho  Boan^,  ufteT  a  ctvT«fu\  «.^>v<\<3  of  thu  subject  and  folly  tlincnai 
with  Captain  i*owo\\t\i«  y\iAu  &>\\>ro\v<.^\>-i  \i\wv)-i.fc -^vM.  wt  eoni  ~ 
witli  Lieut.  Col.  Tlousto\\,\H.ol  «fte  «v«<w«>  ^•»^  vft»\j«iff>».^M 
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stnictiou  of  the  Cascades  Canal  should  at  this  time  be  limited  to  provid- 
ing for  navigation  up  to  a  stage  of  20  feet  above  low  water,  which  con- 
forms to  the  extent  of  the  project  submitted  in  the  report  of  the  Board 
of  1880.  As  to  the  details  of  the  project,  it  is  deemed  advisable  to  depart 
from  those  heretofore  approved.  It  is  accordingly  recommended  that 
the  location  of  the  lock  and  the  position  of  the  guard-gates  of  the  canal 
a  lock's  length  above  the  upper  gates  of  the  lock,  as  proposed  by  Cap- 
tain Powell,  be  approved  ;  the  size  of  the  lock  to  remain  the  same  as 
that  included  in  the  project  of  the  Board  of  1880. 

The  upper  guard-gate  of  the  lock  should  bo  omitted,  as  it  is  rendered 
unnecessary  by  the  changed  position  of  the  guard-gate  of  the  canal,  and 
further  work  upon  the  caisson  gate  should  be  suspended  as  soon  as  the 
recess  for  it  now  under  construction  is  completed,  as, the  Board  regards 
this  gate  of  doubtful  utility.  All  the  work  proposed  by  Captain  Powell 
to  provide  for  navigation  for  stages  higher  than  20  feet  above  low  water 
should  also  be  (»mitted,  including  the  excavation  of  the  bottom  of  the 
canal  between  the  guard-gate  in  it^  new  position  and  the  upper  gates 
of  the  lock.  The  proposed  excavation  is  advocated  by  him  as  necessary 
to  permit  boats  with  a  draught  of  8  feet  to  pass  through  the  canal  at  a 
single  lockage  during  stages  from  20  feet  to  24  feet  above  low  water; 
the  only  other  method  of  accomplishing  the  same  object  being  to  in- 
crease the  height  of  the  walls  and  lower  gates  of  the  lock.  The  Board 
docs  not  regard  the  prospective  advantage  to  be  gained  to  navigation 
by  the  increase  in  depth  of  what  can  eventually  be  used  as  a  second  lock 
at  high  stages  and  the  consequent  lowering  of  the  upper  miter-sill  of 
the  lock  sufficient  to  warrant  the  expenditure  at  this  time.  It  will  be 
observed  that  the  omission  of  this  work,  even  if  the  project  be  extended 
at  some  future  day  for  navigation  at  higher  stages,  will  only  affect  and 
slightly  delay  the  passage  of  boats  by  the  use  of  two  locks  instead  of 
one  during  a  range  of  4  feet  in  the  height  of  the  water. 

With  the  present  advanced  state  of  the  river  improvement,  which 
])ermits  boats  to  pass  without  difficulty  up  to  the  foot  of  the  canal,  the 
Board  considers  it  inadvisable  to  further  delay  the  actual  construction 
of  the  lock.  It  therefore  recommends  that  the  level  of  low  water  bo 
assumed  from  the  data  that  has  been  obtained  during  (4ie  last  nine  years, 
as  proposed  by  Captain  Powell.  This  will  make  low  water  above  the 
lock  96  on  the  upper  gauge,vand  below  the  lock  72  on  the  lower  gauge ; 
and  for  an  8-foot  draught  the  upper  and  lower  miter  sills  of  the  lock  88 
and  64  prespectively.  Should  the  continuance  of  the  river  improvement 
result  in  a  further  lowering  of  the  low-water  level  that  is  injurious  to 
navigation,  the  proper  remedy  for  the  difficulty  can  only  be  ascertained 
by  a  study  of  the  conditions  existing  at  the  time. 

The  Board  further  recommends  that  the  top  of  the  gates  and  of  the 
walls  of  the  lock  bo  placed  at  reference  110,  the  height  necessary  for 
lockages,  to  a  level  of  20  feet  above  low  water ;  that  the  upper  and  lower 
guard-gates  of  the  canal  be  carried  to  the  heights  given  on  the  draw- 
ings, or  references  141.5  and  100  respectfully ;  that  the  sides  of  the  canal 
be  built  of  dry  stone- masnnry  to  a  height  which  will  correspond  to  a  rise 
of  the  river  of  20  feet  at .  augo  No.  2,  i.  e.,  to  reference  92  below  the  lock, 
and  to  reference  110  above  tlio  lock,  with  the  exception  of  those  por- 
tions of  the  walls  that  support  the  upper  guard-gate,  which  should  be 
of  masonry  laid  in  cement  mortar ;  that  the  berine  be  given  a  width  of 
at  least  15  feet,  as  recommended  by  the  Board  of  1880,  and  that  the  top 
of  the  canal  embankment  above  the  upper  guard-gate  and  the  mason- 
ry supporting  it  be  carried  up  to  reference  142,  about  2  feet  above  the 
lughest  water  at  the  head  of  the  canal.    Below  the  guard-gate^  for 
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econoiniu  ruasoua,  the  top  or  the  embuukiuont  sliould  bi*  nuliiu«il  ui  n 
oluvatioii  ntwut  2  fiHit  above  the  highest  water  iu  theroDtiguon»«Ml'ani 
of  till;  rivt-r,  uiilCHS  there  is  an  ex€«8s  of  material  10  be  excaViilvil  from 
tUu  cauHl  |)i*i«ni. 

Tliu  iDcn^iisu  of  widlli  lu  the  canal  abore  and  below  thv  luck  and 
jiuanlt!»^es,  iisehownoii  the  drawings,  is  re^^arded  a»  atlv»n1n^*-iy^i  fi 
iiavi|;aiioij,aiul  iBthiTekiwirooouimemied  fo^ap|^^D^^al.     It  !■  ■■■■■■ 
eMuvy  to  Niipplemctit  thu  work  al  the  bnud  or  the  uiiinl  i 
ioK  or  11  series  of  detiifbed  cribs  fillwl  with  Moue,  in  onlii 
access  til  llaud  to  i>ri'veiil.tioat»f'roai  being  carried  over  thr  i 
endeavoring  to  cntitr  it.    Th«  Board  furors  thulattcr  mi-tLn.!.  js  i:  ^ 
fordHiill  thcprot«'clioii  necessary  and  allows  the  escape  of  drift  ili»t  nuj 
HccuEiiulati^  ut  thu  head  of  the  canal  through  (Jie  openings  hciween  Dm 
eribs. 

Captain  l*uwi<U  projioses  to  fill  and  empty  the  lueka  by  L-ulvert»  aoirt 
(h(^  mitcrsills  and  in  the  floor  of  the  chamlK^r.     The  ex)>erii!Ui»  oftht 
momheraof  tlic  Uoard  is  aijitiust  this  methml,  as  it  places  tho  v^l  vt»  lu  iho 
ilevtiest  water,  renders  ibem  most  difiirult  of  aecess  incaiw  "f  m,,.  >,.l^ 
more  liable  to  iliuunge  and  obstruction  from  silt  and  di.-l- 
aparatQH  for  oi>euing  and  closing  them  more  cumpticatoil 
verts  in  the  sidC' walla  tbewe  objections  are  removed.     It  i^  r^i. 
getitetl  that  additional  stady  be  given  to  the  lociition  of  litr  ':iuv-r(> 
before  their  position  ia  Bnally  determined. 

When  the  work  i^roposed  herein  is  completed  and  it:«  eflout  upon  nav- 
igation, together  with  that  of  other  improvemenn*  upon  ibo  riwrio 
pi'ogreSN,  and  for  which  plans  have  bt^ju  approved,  is  known,  it  in  pw 
Htbh:  (hat  some  est«neion  of  the  project  now  presented  for  ibf  cu^ 
providing  for  Ucivigation  at  higher  stages,  may  be  ue4:e«sary.  It  islfa 
Judgment  of  the  Board  that  this  part  of  the  Habjt^et  should  be  |)oat- 
poned  until  the  interests  of  navigation  demand  its  contiideratiou,  and 
in  the  mean  time  the  project  recommended  should  Im>  completed  as  rap- 
idly us  possible,  in  order  that  the  navigation  of  this  portion  of  the  river 
may  be  relieved  at  as  early  a  day  as  practicable. 
Itespectfully  submitted, 

Colonel,  Engitieen. 
G.  L.  OlU-ESPIE, 

Lieut.  Co!.,  EngiiMtn. 
Jas.  C.  Post, 

Mi^r  o/  Enffintert. 
Thb  CfiiUK  OP  Enginebbs,  (7.  9.  A, 


SS  3. 

IMPROVEMENT  OF   THE   CHEHALIS    BIVEB.   WA8HISGT0N    TEBBnXlRt. 

The  pr<:(ject  for  the  iiuprorement  of  this  river  consiala  in  riituovlBK 
lugs,  snags,  and  olher  obstructions  from  ite  bed  and  b.inks,  m>  ;i.s  ir)  [,T-y 
vide  a  navigable  ehannol-way  during  il«  niediiim  :si 
steam-boats  from  01;>quato,  a  town 'sltnat'ed  at  •■■ 
mouth  in  Gray's  Harbor.    This  distance  is  botwei   i 

Monte^ano,  \'Z  miVes  (von\  iIjh  mouth,  is  tho  ticiid  ^-  „  ^- 

Eighteeu  leet  at  ta^li  tvVft  tasvXw,  'cart\*ai.  'wiyaj*  yoinu    Xliv  Itiiwi 
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of  tide  18  at  Elma,  about  16  miles  above  Montesano.  Between  these 
points  navigation  is  obstrncted  by  snags  and  fallen  trees.  By  removing 
these  a  good  allthe  year-round  channel  can  be  provided  from  Elma  to 
the  mouth.  Above  Elma  the  river  is  practically  blockaded  during  the 
summer  and  fall  by  soags,  rafts,  shoals,  and  principally  a  want  of  water. 
At  this  time  the  river- bed  is  a  succession  of  shoals  and  pools ;  the  depth 
of  water  on  the  shoals  in  many  cases  is  reported  to  be  from  6  to  12  inches. 
No  attempt  has  yet  been  made  to  improve  these  shoals.  With  the  funds 
appropriated  for  the  improvement  of  this  river,  openings  have  been  made 
through  two  large  jams  in  the  upper  river,  and  the  worst  snags  and 
drift-heaps  removed  from  there  to  the  head  of  coasting  navigation. 
I^ogging  and  small-boat  navigation  have  been  facilitated  by  these  opera- 
tions. At  the  close  of  the  last  fiscal  year  a  small  party  was  in  the  field 
removing  these  obstructions.  This  party  remained  out  until  about  the 
middle  of  August,  when  it  was  withdrawn  and  discharged  because  of  an 
exhaustion  of  the  funds  available  for  the  work.  During  July  and  August 
353  snags  and  129  overhanging  trees  were  removed. 

By  virtue  of  paragraph  1,  Special  Orders,  No.  60,  Headquarters  of  the 
Army,  Adjutant-General's  Office,  Washington,  D.  0.,  March  14,  .1888, 1 
relieved  Capt.  Charles  P.  Powell,  Corps  of  Engineers,  of  the  charge  of 
this  work  April  13, 1888. 

The  estimate  for  the  fiscal  year  ending  June  30, 1889,  was  $3,000.  It 
was  thought  that  this  amount  could  be  profitably  expended  on  the  river 
below  Elma  during  that  year.  A  like  sum  is  estimated  for  work  during 
the  year  ending  June  30, 1890. 

APraOPBIATIONS. 

Auga8fc2,  1882 |3,000 

July  5,  1884 2,500 

AngastS,  1886 2,500 

Total 8,000 

Chehalis  River  is  in  the  oollection  district  of  Oregon.  The  nearest  light-house  is 
on  Toke  Point,  at  the  entrance  to  Shoalwater  Bay,  16  miles  south  of  Gray's  Harbor, 
into  which  the  river  empties. 

Money  statement. 

July  1,  1887,  amount  available $1,269.94 

Received  from  sale  of  fuze  and  caps  to  appropriation  improving  Skagit 
and  other  rivers,  Washington  Territory , 15.54 

1,285.48 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

Uabilities outstanding  July  1, 1887 $1,244.97 

July  1,  1888,  outstanding  liabilities 1.34 

1, 246.  SI 

July  1,  1888,  balance  available ,  39.17 

Amount  appropriated  bj  act  of  August  11, 1888 2,000.00 

Amount  avai  lable  for  fiscal  yrar  ending  June  30, 1889 2, 039.  l7 


(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     3, 000. 00 
<  Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
(     harbor  acts  of  1966  and  1867. 
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IMPROVEMENT  OF  THE    SKAGIT.   STKIUQITAMISH.  KOOTSAOK.  SKOI 
msU.  AND  SMOQUALHIE  RIVERS,  WASRINOTOir  TEERITORT. 

Tlio  waters  of  tlieno  rivers  all  riaooii  tbo  wwitoni slope  uf  the C 
lUnge  an<l  empty  intu  Puget  Soaod,  od  ita  oiuttorn  Hide,  botww 
forty-ninth  imd  forty-eightli  imrallflls. 

Tlw  Snoixualmie  in  a  branub  of  tbe  Soobomisb. 

Tli<«  aggregate  Icugtli!*  of  all  ia  mtimHted  to  l)o  about  250  mileH.  | 

Tbc  projeiit  for  their  improvemt'iit  coDtetn plates  tbo  removal  n 
iKiiagH,  trees,  and  otbcr  obstruutioiiit  tu  their  oavigation.     Tliero  ia^ 
videil  lor  tliis  purpose  a  stmg-boat,  partially  <»i[iplete(],  with  a 
of  tools  and  apjiliancex,  which  paxBeH  from  one  vivor  to  tbe  other,  d 
siirvicB  in  eaflh  as  far  as  the  necefiHitie!*  of  tbe  commerce  reqai're  a 
liinited  appropriationH  will  admit.    At  the  end  of  the  last  HskoX  l 
t:(,83»i.Jt7  were  available  for  operations  npon  tbe«c  rivers  ami  the  fl 
of  tlit^  propeiiy. 

By  the  21'd  of  August,  the  waters  having  ran  out  In  :»  f;iir  m. 
Htagf,  tbe  boat  was  set  to  work  in  the  Snohomish  ;n  ' 
ers.     Thefie oi»eratio»8  were continned  outilOctob<-i 
wbiili  could  be  devoted  to  tbe  worlt  became  exha^^t 
laid  np  inordinary.    During  these  twomonlhsof  m  ' 
were  removed  tVom  these  rivers, resulting m  aiuateri;i1  iruprL-VLu 
their  navigation.     No  work  was  done  in  either  of  the  ottivr  riven,  dj 
they  remain  in  tbe  same  condition  as  reportnl  in  the  iat^t  A  imuu)  ICvpC 

Tbe  funds  on  baud  are  non'  substantially  exbaust^J.lwingbnt  (IW 
barely  siifficieut  for  tbe  care  of  the  property  for  two  months.  Dm 
the  yeitr  but  two  months  wero  devoted  to  active  field  work  and  a 
lMi,-'(Hl  »peut.  Daring  ten  months  the  pbint  was  tiol  up  to  tlte  b 
and  $1,000  8i>eut  in  repairs  and  taking  care  of  it.  With  the  fi 
that  may  become  available  for  operations  during  tlio  oomtDg  (. 
year  obstructions  will  be  removed  from  those  rivers  in  aeoordaoou  id 
tbe  project. 

By  virtue  of  paragraph  1,  Special  Orders,  No.  60,  IlGa4li|auni>M 
I  be  Army,  Adjutant-General's  Office,  Washington,  D.C,  Uarch  14,  if 
I  relieved  Capt.  Cbarles  F.  Powell, OoiTW  of  Engineers,  of  tbe  chard 
this  work  April  13,  1888. 

AprnorKUTiOMB. 

JonoH.iaao 

AUK"»t«,lS8a 

Julj  G,  ISM 

AuguHL&.ltlHti 

Total 

TlieHs  rivers  iire  in  tlie  collection  district  of  Pnftot  Sonnil.    Tlw  dmI 
piitry  ia  Port  Tonnsend,  Wtiab.    TLe  neitreat  light-linnim  kre  oD  Pagvt  81 

Money  gtaiement, 

July  1,  1887,  auionnt  available t^4 

July  1.  18S8,  »mouDt  ejipendctl  ilnring  fiscgtl  yiMT,  «iuliuive  of 

lialiilitio^outfltauiliiigjaly  1,1887 t3,?Sr.3t 

July  I,  IlS^.outalaudiug  llnliilitiM " 

July  1,  1638.  bjiluncn  »v»ilul)lB 

Amount  aprrnpritttBil  hy  act  of  Augnst  II,  1888 

Amount  avi\it>i\t\i>  ti>t  fiHctAs««  eudla^  Jnne30,  lB8ft 

{     burbot  aolB  of  \tteftaii4ie«i. 
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S  S  5. 
GAUGING  WATERS  OF  THE  COLUMBIA  RIVER,  OREGON. 

The  object  of  these  gaagings  is  to  keep  a  record  of  the.  fluctaations 
of  the  Columbia  River,  which  will  be  used  in  connection  with  its  im- 
provement at  various  points.  By  the  gan£:es  established  at  various  points 
the  pilots,  captains,  and  those  interested  in  navigation  are  enabled  to 
ascertain  the  stage  of  water  at  all  times  on  the  crossings  and  places  of 
difficult  navigation,  and  to  regulate  the  movement  and  draught  of  their 
vessels  accordingly.  An  automatic  self-registering  gauge  at  Astoria 
has  been  found  to  be  useful  in  indicating,  in  a  general  way,  the  condi- 
tion of  the  bar  at  the  mouth  of  the  river,  besides  giving  much  data 
from  which  the  tide  tables  are  constructed. 

It  is  unfortunate  that  these  various  gauge-readings  could  not  be  made 
continuous.  Owing  to  a  want  of  funds  with  which  to  pay  the  small 
but  necessary  expense  of  their  maintenance  and  observation,  they  were 
discontinued. 

To  maintain  them  constantly  a  yearly  appropriation  of  $2,000  will 
be  necessary. 

APPROPRIATIONS. 

AngU8t2,1882 |500 

July  5,1884 1,000 

AagUBtS,  1886 1,000 

Total 2,500 

Money  statement 

Jaly  1,  1887,  amount  available $45.20 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18rf7 45.20 

Amount  appropriated  by  act  of  August  11, 1888 2,500.00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 


SS  6. 
PRELIMINARY  EXAMINATION  OF  WOOD  RIVER,  OREGON. 

United  States  Engineer  Office, 

Portland,  Oregon^  December  14, 1887. 

Sib  :  I  have  the  houor  to  here  submit  a  report  of  a  preliminary  exam- 
ination of  Wood  Eiver,  Oregon.  A  report  based  on  information  ob- 
tained to  that  time  was  forwarded  last  February ;  the  tenor  of  this  re- 
port was  that  the  river  was  not  worthy  of  improvement.  Since  then 
further  investigation  and  a  personal  examination  have  been  made ;  and 
I  have  now  to  say  that  the  river  is  not  worthy  of  improvement,  since  it 
is  not  a  navigable  water  of  the  United  States  and  since  it  has  no  present 
oommeroe  nor  any  prospective  commerce  of  ^  v^lc^e  (X)iDiQeusi4r9>t§  witb 
(be  cost  of  improvement. 

m9^ W7 
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Wood  BivL-r  is  a  aliort  stream  flowing  moth  fioni  near  Crater  I 
m  tbeCaacadHMuiiutuiusof  soatberoUregoii,  and  emptjiiig  into  Vp^ 
Klitinath  Lake  at  its  aorthurn  end.    The  Inke  ia  some  30  miles  \ou%i 
o  lo  IB  milea  wide,  and  ia  quite  navigable.     Link  Itiver,  oot  navigrt 
IJ  miles  long,  and  at  whose  moutii  is  Linkville,   forms  tlie  ootJi 
Upper  Klainatb  Lake. 

A  small  screw-ateamer  nins  on  the  lake  from  near  tbe  bead  oT  Lra 
River  to  near  the  foot  of  Wood  liiver,  tliece  landings  being  natanilly 
the  lowest  and  bigbest  points  wbicb  a  steam-boat  i»tu  rmch. 

There  is  no  business  for  a  steamer  on  Wood  River,  exct'pt  i 
MOiiii^  t^iovcrnmeiit  freighting,  tx)  chenpen  which  is  tho  argnmvnt,  t 
dersliioil,  of  the  citizens  who  denire  the  improvement. 

The  lo  veer  part  (Sf  Wood  River  is  tlie  western  iMundaiy  of  theK]ai 
Tiidiati  Reaen'ation  ;  Fort  Kalmath,  a  one-compauy  infantry  post,  i^ 
indea  east  of  a  wagon  bridge  croseiug  Wood  River,  about  6  miles  m 
it«  mouth  i  the  Indian  agency  is  about  2  miles  east  of  the  rireri 
nearly  half-wiiy  from  the  upper  lake  lauding  to  tbe  foit. 

Upon  inquiry,  the  military  department  commander  forwarded  i 
port  of  the  Fort  Klamath  poxt  commander,  stating  that  it  is  not  li] 
if  navigation  by  steamer  ou  Wood  River  were  made  good  that  it  c 
cheapen  freight  charges  at  Fort  Klamath  ocer  the  ronit-  now  u«e<l.  i 
appears,  further,  that  these  routes  are  apt  to  be  impTOved  in  tb«  li 
future  by  the  construction  of  railroads  in  the  adjacent  conntryj  amlt) 
Fort  Klamath  is  not  expected  to  be  a  permanent  iiost.  These  rem  " 
are  applicable  to  the  situation  at  the  Indian  agency. 

Most  of  the  Government  supplies  are  delivered  by  wagon  over  the 
Klamath  River  road  through  Linkville,  and  thence  over  a  good  road  to 
the  east  of  Klamath  Lake;  it  appears  it  would  not  pay  to  make  two 
additional  handliugs  of  tbe  freight  to  secnm  part  water  carriage,  and 
which  would  replace  the  be»t  part  of  the  laml  banl. 

A  portion  of  the  Government  supplies,  potatoes  and  flonf,  oome  (Von 
Linkville  or  from  a  mill  between  Linkville  and  tbe  luiiiUnjrar  tlif  fiwtof 
tbelake.    These  supplies  go  up  the  lake  to  tbe  uppt-i  '  '  "H-noe 

by  wagon  over  an  excellent  roa^l,  about  4  miloH  to  (in  ^Iw 

to  the  fort;  tue  land  freighters  here  are  Indians.  \i  i  ■  :  tow 

rates,     ^teaniboating  on  Wood  ttiver  would  aid  thiv  flw 

ouly  way  to  attaiu  it  at  reasonable  e^ost  is  by  means  nf  n  sninl!  light- 
draught  stern-wheel  boat  of  good  power,  instead  of  the  two  weak  and 
deep  boat«  heretofore  used. 

Wood  River,  even  below  the  bridge  crossing,  is  a  narrow,  rapid  itln-an), 
meandering  between  low  banks,  and  with  a  delta  mouth  having  virj 
shoal  ami  intricate  channels.  Above  the  delta  tbe  depths  ant  2  t>  3 
feet,  aud  sometimes  5  feet ;  the  width  is  from  .30  to  40  feet ;  the  bwl  of 
the  Biream  is  in  constant  motiou;  it  consists  of  light  uionnUun  ddtri- 
tus,  Hlowly  transported  along  in  immense  volume  and  ihrongli  seireial 
mouths  to  the  shoal  part  of  tbelake. 

A  stroug,  flat-liottoined  stem-wheel  boat  could  plow  thmngli  the  hot 
torn  or  wash  out  a  pathway,  which  of  course  would  speedily  DII  up;  ^ 
to  maintain  a  channel  by  permanent  works  or  by  mochinea  would  D"* 
ceediugly  diflicnlt  and  expensix'o. 

Very  respectfully,  your  obedient  servant, 

CHAS.  V,  POWKU,, 

Oaptain  (^f -Kngiiu 
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SS7. 
PRELIIONARY  EXAMINATION  OF  LINK  RIVER,  OREGON. 

United  States  Engineer  Office, 

Portland^  Oregon^  December  14, 1887. 

Sib:  I  have  the  honor  to  here  submit  a  report  of  a  preliminary  ex- 
amination of  Link  Biver,  Oregon.  A  report  based  on  information  ob- 
tained to  that  time  was  forwarded  last  February;  the  tenor  of  this 
report  was  that  the  river  was  not  worthy  of  Improvement.  Since  then 
fkirther  investigation  and  a  personal  examination  have  been  made;  and 
I  have  now  to  say  that  the  river  is  not  now  worthy  of  improvement 
by  the  Oeneral  Government,  since  it  is  doubtful  if  it  be  a  navigable 
water  of  the  United  States,  and  since  its  present  and  prospective  com- 
meroe  are  not  of  a  value  commensurate  with  tbe  cost  of  an  adequate 
improvement. 

Link  Biver  is  the  outlet  of  Upper  Klamath  Lake,  southern  Oregon. 
The  river  is  1^  miles  long,  and  has  a  fall,  principally  in  its  middle  third, 
of  some  60  feet.  There  is  a  low  fixed  county  bridge  at  Linkville.  This 
place  is  the  county  seat  and  local  center  of  trade  of  the  Klamath  coun- 
try, a  sparsely  settled  grazing  and  fEU*ming  region,  and  is  situated  at 
the  foot  of  the  river,  and  on  the  shore  of  a  small  lake  not  specially 
named,  in  which  the  waters  spread  out  before  forming  Klamath  Biver ; 
this  river  sends  an  arm  from  near  its  head  into  the  Lower  Klamath 
Lake,  which  is  partly  in  California. 

There  is  a  small  screw-ste^imer  on  the  Upper  Klamath  Lake,  and  a 
stern-wheel  boat,  it  is  understood,  is  now  being  placed  to  run  from 
Linkville  to  the  lower  lake  and  on  some  12  miles  of  the  upper  portion 
of  Klamath  River,  or  to  a  point  where  the  new  town  of  Keno,  Oregon, 
has  been  founded,  and  where  a  wagon  bridge  crosses  the  river.  There 
is  good  water  for  not  more  than  a  mile  below  the  town ;  rapids  then 
commence  and  continue  along  the  river's  course  through  northwestern 
California  almost  to  the  ocean,  some  220  miles.  On  this  part  of  the 
river  there  is  no  navigation,  nor,  as  far  as  present  information  goes,  any 
expectation  of  navigation. 

The  snpplies  for  the  Klamath  country  are  hauled  in  by  wagon  from 
the  California  and  Oregon  Bailroad,  over  the  Klamath  Biver  road  via 
Keno  to  Linkville.  Wagons  with  Government  freight  for  Fort  Klamath 
and  the  Klamath  Indian  Agency  go  through  Linkville  and  28  miles 
further  to  the  steamer  lauding  on  the  upper  lake,  the  nearest  one  to  the 
post  and  agency.  The  full  improvement  of  Link  Biver  would  aid  this 
Government  transportation. 

On  the  other  hand,  the  Government  establishments  named  are  not 
at  all  likely  to  be  permanent,  and  the  building  of  railroads  through  or 
near  the  Klamath  country,  which  may  be  expected  soon,  may  change 
local  transportation  routes,  so  that  Link  Biver,  even  if  improved,  would 
have  less  influence  than  upon  present  transportation  routes.  A  small 
boat  railway  is  the  plan  of  improvement  adapted  for  the  situation  at 
Link  Biver;  but  it  is  believed  the  whole  yearly  cost  of  the  Government 
wagon  freighting,  which  could  be  replaced  by  the  water  carriage,  is  less 
than  the  interest  on  the  cost  of  the  boat  railway. 

Improvement  of  Link  Biver  would  be  very  convenient  for  the  steam- 
boat on  the  upper  lake,  since  then  she  could  land  directly  at  Linkville, 
instead  of  approaching  only  within  1^  miles  of  the  nearest  busidess  part 
of  the  town.    The  steamer's  traffic  is  now  entirely  local.    It  is  possible^ 
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however,  that  commerce  from  California  points  on  the  lower  lake  to 
Linkville  and  to  the  upper  lake  may  in  the  futare  form  an  interstate 
highway  along  this  part  of  the  Klamath  water-way.  Not  much  is 
known  of  the  navigability  of  the  lower  lake;  there  has  been  no  boating 
upon  it  as  yet,  and  some  parts  are  thought  to  be  nothing  more  than 
extensive  marsh. 

The  building  of  locks  by  the  Government  to  overcome  the  62-foot  fall 
of  Link  Eiver  has  been  proposed,  but  most  of  the  citizens  whose  opinion 
is  known  desire  the  removal  of  a  low,  narrow  reef  from  the  extreme 
head  of  the  river.  Below  this  reef,  and  before  the  main  rapids  com- 
mence, is  a  pool  of  slackwater,  about  half  a  mile  long,  and  whose  sur- 
face is  1^  feet  to  2  feet  below  the  lake  surface.  A  safe  channel  through 
the  reef  would  bring  the  steam-boat  landing  a  half  mile  nearer  the  town; 
but  the  main  result  desired  is  the  lowering  of  the  lake,  in  order  to  drain 
tracts  of  swamp  lands,  which  border  the  Upper  Klamath,  and  connect- 
ing lakes.  A  complete  removal  of  the  reef,  several  hundred  feet  long, 
would  be  necessary  for  this  work,  which  may  be  proper  for  the  county 
or  State  to  undertake  or  to  authorize. 

Very  respectfully,  your  obedient  servant, 

Chas.  p.  Powell, 

Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


'.  >i 
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APPENDIX  T  T. 


IMPROVEMENT  OF  COLUMBIA  AND  WILLAMETTE  RIVERS  BELOW  PORT- 
LAND, OREGON,  OF  UPPER  WILLAMETTE,  UPPER  COLUMBIA,  AND 
SNAKE  AND  COWLITZ  RIVERS,  OREGON  AND  WASHINGTON  TERRITORY, 
AND  OF  LOWER  CLEARWATER  RIVER,  IDAHO. 


REPORT  OF  MAJOR  WILLIAM  A,  JONES,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CBAROE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Colombia  and  Lower  Willamette  Rivem, 

below  Portland,  Oregon. 

2.  Upper  Willamette  River,  Oregon. 

3.  Upper  Columbia   and  Snake  Riven, 

Oregon  and  Washington  Territory. 


4.  Lower  Clearwater  River,  Idaho. 

5.  Cowlitz  River,  Washington  Territory. 


United  States  Engineer  Office, 

Portland^  Oregon^  July  3, 1888. 

Sib  :  I  have  the  honor  to  sabmit  herewith  annual  reports  for  the 
works  of  river  improvement  temporarily  in  my  charge  on  June  30, 
1888. 

These  works  were  in  charge  of  Maj.  W.  A.  Jones,  Gorps  of  Engineers, 
until  June  20, 1888,  and  the  annual  reports  were  prepared  by  him,  and 
are  forwarded  by  me  without  change  or  addition. 
Very  respectfully,  your  obedient  servant, 

W.  YOUNO, 

Captain  of  Engineers, 
The  Ghiep  op  Engineers,  U.  S.  A, 


As  the  commerce  in  all  the  region  in  which  these  works  lie  centers  in 
Portland,  Oregon,  to  avoid  repetition  I  will  submit  herewith  the  commer- 
cial statistics  sequired  by  Congress,  making  reference  thereto  in  the 
description  of  each  work. 

The  rivers  are  in  the  collection  districts  of  Willamette  and  Oregon. 
The  ports  of  entry  are  Portland  and  Astoria,  Oregon.  The  nearest 
lighthouses  and  works  of  defense  are  at  the  mouth  of  the  Columbia 
Biver. 
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COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels  and  commerce  at  Portland^  Oregon,  during  (ke  ifeat 

ending  June  30,  1888. 


Coastwise. 

Foreign  ports. 

n* 

Veaaels — 

American. 

Foreign. 

Tooua. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Arrived  in  1887-'88 

126 
132 

172,626 
188,775 

-4 
21 

3,214 
21,824 

105 
97 

129.278 
116,977 

235 
250 

306  118 

Cleared  in  1887-88 

327,574 

Commerce,  1887-'88: 

Exports 

Imports.  

Duties  collected. 


$4,619,015.00 
864,665.97 
550, 821. » 


Columbia  Eiver  wheat  fleets. 

• 

Years. 

British. 

American. 

All 

others. 

Total 
cleared. 

Total 
tonnsfe. 

1875-'76 

48 

53 

62 

49 

67 

71 

102 

55 

74 

91 

126 

121 

92 

9 

9 
10 
13 

8 
15 
16 
19 
18 
19 
11 
10 

5 

2 

7 

4 
1 
6 
8 
5 
6 
2 
4 
4 
1 
4 

59 

69 

76 

63 

81 

89 

123 

80 

•4 

114 

141 

132 

101 

40,551 

1870-77 

57,157 

1877-'78 

74,421 

1878-'79 

65,301 

l87!)-'80 

73,359 

188a-81 

79,038 

1881-82 

117. 2fel 

1HH2-'83 

82,601 

lH8:i-'i>4 

9t!i.6c?7 

lHH4-'85  

113,639 

lH8"»-«6 

153.  :tM 

lH86-'87 

142,3*7 

lH87-'88 

125^501 

Coaljltet  arriving  at  Portland^  Oregon,  during  the  gear  ending  June  30, 1888. 


Months. 


July 

Aujjiiat 

September. 

Ortober 

Noveiubor . 
Decora  l>er  . 
Juniiary  •-- 
Ft'bniary . . 

Marcli 

April 

May 

June 

TotAl 


Domestic. 

Cargoes. 

Tons. 

1 

2,200 

4 

2,550 

3 

2,218 

4 

2,858 

6 

3,500 

3 

4,200 

1 

1,185 

5 

6,754 

2 

2,800 

2 

1.838 

2 

2,400 

2 

2,650 

35 

35,053 

Foreign. 


Totals. 


Cargoes. 


3 
9 
2 
5 
9 
5 
2 
3 
10 
4 
3 
1 


Tons.      Cargoes. 


66 


1,014 
4,500 
1.450 
4,818 
9.200 
3,500 
1,262 
3,623 
11,400 
3,650 
3,400 
2,055 


49^872 


4 

13 

5 

9 

15 

8 

3 

8 

12 

6 

5 

3 


Tons. 


91 


3.214 
7.050 
3,668 

7.676 

12,700 

7.  TOO 

2.447 

10.J77 

14  200 

5,4«8 

5,800 

4,605 


84,925 


X. 


Arrival  H  and  clearances  of  vessels  and  commerce  at  Astoria,  Oregon,  during  ike  gear  ending 

June  30, 1888. 


i^^-KA 

^i..^X-^ 

Foreign  porta. 

n* 

-A^l- 

Vessels— 

L'OWSLWiiSt?. 

American. 

Foreign. 

Toiaw. 

No. 

Tons. 

Na 

Tons. 

No. 

R7 

Tons. 

104,272 
128.602 

No. 

315 
843 

ToiM. 

Arrived  in  18^^T-'88 

220 

312.444 

8 
10 

7.768 

424, 4M 

Cloai*©d  ill  IRSI-H^  

I  *i-a 

y  311,424 

9,978  1     110 

450,004 

\ 

Coniiuorce,\8H7-«8-. 

ExportH 

Imports • 

Uutieft  coUeclod 
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Stateokemi  of  (hvailitz  Bwmt  tr^jUHc,  funUshed  by  Joseph  Kellog  4"  Con  owners  of  the  Cowlitz 

River  steamers. 


1878. 
1879. 
1880. 
1881. 
18821 
1888. 
1884. 
1885. 
1886. 
1887. 
1888. 


General 

merohan- 

Hay. 

diae. 

ToiM. 

Tona. 

2,947 

894 

3.145 

1,249 

3,358 

1,180 

3,805 

1,038 

10.285 

C) 

12.436 

i,iu 

4,285 

2,575 

0,383 

3,307 

7,180 

3,640 

7,808 

4,  lie 

7,480 

2,508 

Shiniclefl. 


CoaL 


Bunches. 
20,705 
24.413 
25,795 
38.770 
21.346 
32,500 
28,625 
51,286 
61.543 
67,594 
121,446 


T&M. 


800 

"io 


Lamber. 


Feet.,  B.  M. 

776, 120 
1. 196, 281 
1, 257. 500 
1,358,640 
1,658,000 
1,498,083 

850.094 

1,  802,  517 

2,  072, 894 
2,  381.  890 
1,089,338 


Logs. 


Feet,  B.  if. 

(*) 

(*) 

(•) 

(*) 
13, 000, 000 

(•) 
12, 000, 000 

(•) 
13, 000, 000 
14, 000, 000 
32, 000.  000 


Live- 
stock. 


3.020 
4,178 
5,7'Jo 
5,502 
5.364 
5.586 
3.312 
4,317 
4,900 
4,853 
4.772 


Paaseb- 
gers. 


8,439 
9,240 
10, 472 
11,155 
11.632 
21,227 
12,000 
12,835 
11, 552 
12,892 
11,688 


*  Figoree  not  given. 

t  Amoonta  for  1882  inclnde  Colambia  River  traffic  between  Portland  and  month  of  Cowlitz  River. 

*  Included  in  general  merehandiae. 


LIST  OF  STEAMSRS  PLYING  ON  UPPER  WILLAMRTTB,  LOWER  WILLAMETTE,  AND 
COLUMBIA,  UPPER  COLUMBIA,  AND  SNAKE  RIVERS,  OREGON  AND  WASHINGTON 
TERRITORY. 


Name. 


Uppar  Willamette  River 

Salem 

City  of  Salem ^ 

CaUiope 

Cham  pion 

Fleetwood 

Latona 

Little  Annie 

Mountaineer , 

Western  Queen 

Three  Sistera 

Wonder , 

Alliance 

Pioneer 

Bonanza  

Occident 

Orient 

S.F.  Church 

Isabel 

N.S.BenUey 

P.W.W 

Waaoo 

Total 

Lower  Willamette  and  Columbia  Rivers: 

Governor  Newell 

General  Canby 

Joseph  Kellogg 

Lncea  Mason 

Lurline 

HanzaniUa 

Multnomah 

R.R.Thomp9on 

S.G.Reed 

Toledo 

Tiaveler 

Wide  West 

Tacoma 

Alice 

£.  K.Cook 

Ocklahama 

Beda 

WaUa  Walla 

Alaskan 

Fannie 

Dewdrop , 


Tons. 


240 

423 

93 

602 

68 

75 

72 

47 

75 

296 

225 

140 

80 

468 

430 

430 

394 

200 

401 

50 

215 


4,933 


134 
44 

272 

140 

338 

130 

278 

912 

607 

207 

145 

929 

1,312 

334 

299 

394 

269 

1.239 

1,259 

276 

80 


Name. 


Lower  Willamette  and  Cnlnmbia  Rivers 
— Continued. 

Montesano 

General  Miles 

Margey 

l>olphin 

WaUaski 

Mischief 

Nellies.  Chapman 

Frolic 

Maria '. 

G.  W.  Elder 

Willamette  Chief 

Oregon ^ 

State  of  California 

Undine 

A.  B.  Field 

Telephone 

Columbia 

Clara  Parker 

Dixie  Thompson ,.. 

Hassalo 

T.J.Potter 

W.M.Hoag, 

Total 

Middle  and  Upper  Columbia  Rivers: 

FredBilliogs 

Harvest  Queen 

Kootenai 

Bouita 

Total 

Snake  River: 

D.S.Baker 

Almota 

Mountain  Queen 

John  Gates 

Spokane  

Annie  Faxon 

Total 

Grand  total 


Tons. 


87 

68 

98 

60 

65 

50 

150 

40 

185 

1,709 

524 

1,642 

1,260 

280 

97 

443 

1,746 

105 

297 

.350 

925 

431 


20,300 


383 
607 
268 
377 


1,725 


566 
395 
511 
550 
250 
505 


2,837 


29,795 


1 
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Statement  of  exports  from  Portland,  Oregon,  during  the  year  ending  June  30,  1888. 


I 


■ 


Articles. 


Foreign. 

Wheat boshelt. 

Flour bftirels. 

Salmon poands. 

Lumber feet. 

Other  article« 


Total  value 


Domeffie. 


Wheat bushels.. 

Flour barrels.. 

Salmon poaods.. 

Wool do... 

Woolens cases.. 

MillHtuffs sacks.. 

FlaxHoed do 

Hides ..pounds.. 

Hops    do 

Barrel  stock packages.. 

Potatoes bushels . . 

Oats do 

Barley.. do 

Leather pounds.. 

Tallow packages.. 

Butter do 

Epgs do 

Provisions do 

Lumber , feet.. 

Laths nam  her.. 

Greon  fruit boxes . . 

Dried  fruit packages.. 

Ore sacks.. 

Ouions bushels.. 

Furs pounds.. 

Oil .barrels.. 

Teasolh ' cases.. 

Stoves number.. 

M erchaiul ise,  unspeci fit'd pounds . . 

Other  articles 


Total  value 


Foreipn.. 
Domestic 


Total 


Quantity. 


5,312.S?8 

435.800 

6,016,800 

12, 221,  000 


1,857. 

138, 

17.534. 

7,439, 

207. 

48. 

1,736. 

1.889. 

15. 

191. 

585. 

27. 

128, 


10. 
74,768. 
11,271. 

54. 
•  2, 
27. 
20. 
29. 


3. 

5.300, 


810 
074 
460 
872 
939 
105 
121 
894 
842 
228 
564 
712 
615 
339 
548 
848 
478 
320 
000 
000 
180 
934 
2i2 
122 
184 
120 
49 
049 
000 


YafaiA. 


18.765,208 

1,533.581 

684,916 

145.620 

113,965 


6,243,290 


l,31l,©0 

529, 8S« 

1, 753, 446 

1.165,420 

179,550 

147. 145 

136,455 

132,235 

163, 748 

23,997 

141,165 

172,  ?25 

12.630 

23,101 

3.  Ola 

14.4^ 

62,0&!8 

151,903 

85«.(<(«6 

22,  7i2 

38.973 

16, 150 

83,966 

14. 557 

25,370 

1,054 

49,000 

42,865 

124.000 

],364,»7 


8. 767, 615 


6. 243, 290 
8,767.615 


15.010.905 


Receipts  of  produce  at  Portland,  Oregon,  during  the  year  ending  June  30, 1888. 


Articles. 


"Wheat pounds. 

Fh)ur do... 

Oats do... 

Barley do... 

Bran   do... 

Mill.stuffa    do... 

IN>t4it^>es bushels. 

Wool pou  nds . 

Hides  do... 

Butter packages. 

I'^^Ks cases. 

Fruit boxes. 

Lime. barrels. 

Flaxseed [ sacks. 

Hops pounds. 


Valley.  ♦ 


55, 350, 400 

57, 380. 700 

18,202,600 

416,200 

2. 412, 500 

7,342,600 

90,008 

306,689 

761, 127 

1,362 

9,955 

69,125 

22,476 


1,479,308 


Eastern,  t 


490, 919, 800 
51. 943, 200 
1, 229, 400 
4,446,900 
2, 451. 300 
3, 410, 000 


9, 440, 449 

1,272,336 

389 

101 

124 


78. 146 
20,690 


Total 


546,270,200 

109,323.900 

19.4;f2,000 

4. 862, 100 

4,663,«H) 

10,752.600 

90.008 

9, 747, 13H 

2,033,463 

2.251 

10,056 

69.240 

22,476 

78,146 

1,499.99? 


*  Willamette  Valley. 


t  Country  tributary  to  Upper  Columbia  and  Snake  riyen. 
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Statement  of  traffic  through  th*  Willamette  locks  during  the  year  ending  June  30, 1888. 


eaoripiioiL 

QuanUty. 

Description. 

Qaantity. 

Freight  down pounds.. 

Prei£ht  np do.... 

LomDerdown feet,B.M.. 

4fi.e05,600 

10.058,000 

885,390 

Passengers  down nnmber. . 

Passengers  np do 

4,919 
4,376 

TTi. 

IMPROVEMENT  OP  COLUMBIA  AND  LOWER  WILLAMETTE  RIVERS  BELOW 

PORTLAND,  OREGON. 

This  project  covers  the  Columbia  Biver  from  its  month  to  the  Wil- 
lamette, and  this  river  as  far  np  as  the  city  of  Portland,  Oregon,  the 
whole  distance  being  100  miles.  It  provides  for  a  ship-channel  of  20 
feet  at  low  water,  to  be  effected  by  contraction  works  and  shore  protec- 
tion at  four  bars  between  Portland  and  Columbia  City  ;  by  temporary 
improvement;  by  dredging  at  those  bars  during  the  construction  of 
the  permanent  works ;  by  temporary  improvement  at  three  bars  below 
Columbia  City,  and  by  snagging  operations.  The  mean  tide  at  Port- 
land, or  a  low-river  stage,  is  about  2  feet;  at  Astoria  it  is  7^  feet.  This 
project  now  keeps  the  river  below  Portland  about  equal  in  navigability 
with  the  Columbia  Kiver  Bar,  and  enables  the  average  ships  of  the 
world  to  come  inland  100  miles  toward  the  place  where  the  export  prod- 
ucts are  raised. 

RIVER  WORK. 

Operations  of  river  improvement  have  been  practically  suspended  on 
account  of  the  lack  of  appropriation.  The  property  and  floating  plant 
have  been  cared  for,  and  the  latter  kept  afloat  by  daily  pumping.  Care- 
ful watch  has  been  kept  over  the  river  constructions.  From  time  to 
time  a  few  snags  have  been  taken  out  by  the  propeller  Lincoln^  which 
boat  has  been  kept  in  running  order,  so  that  her  steam-pumps  could 
be  used  in  an  emergency  in  k^ping  the  other  boats  and  scows  afloat. 
When  in  use  she  was  manned  by  the  watchmen  at  the  boat  moorings. 

SAINT  HELEN'S  BAR. 

The  scouring  effect  upon  the  bar  produced  by  the  dike  has  been 
watched  carefully  by  two  surveys  made  in  August  and  two  in  Sep- 
tember. They  developed  the  fact  that  extensive  scouring  was  going 
on  and  that  a  good  channel  might  reasonably  be  expected  to  result 
from  the  dike  as  constructed.  In  the  latter  part  of  September  a  20-^ 
foot  channel  had  opened  across  the  bar,  but  it  was  narrow  and  very 
oblique  to  the  current,  which  precluded  its  use  except  at  slack  water. 
At  this  juncture  the  Board  of  Trade  of  Portland  raised  a  fund  of  $3,500 
for  dredging  a  channel  across  the  bar,  and  requested  me  to  supervise 
the  work.  The  funds  being  placed  at  ray  disposal,  the  steam-ship  Walla 
Wa^a« was  hired  by  me  at  a  cost  of  $450  per  day,  the  tow-boat  Cascades 
of  the  Columbia  and  propeller  Lincoln  were  placed  in  commission  as 
tenders,  and,  taking  immediate  personal  direction  of  the  work,  the  dike 
channel  was  opened  by  propeller-dredging  in  4.6  days.  The  cut  made 
was  500  feet  long  by  200  feet  wide  and  to  a  mean  low- water  depth  of 
20  feet.    About  20,000  cubic  yards  of  coarse  material  was  moved. 
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Later  uii  iiiiuor  tuirv«yH  went  miMlcof  tlte  ilnMljceil  duuiiii^I,  stauwioe 
continued  iiiiiiroveuiaiit.  Surveys  were  aluo  laaAe  iu  August  ftiwl  ikp- 
totuln-r  of  tbe  bars  &t  Wi^ier's  Island,  MartJn's  IhIwiO,  aud  tbe  mMth 
oftbe  Willamette,  developing  the  fact  that  tiie  cliouuelsat  tbeaepcoBb 
were  good  for  tbe  preseiit  seosou  of  low  water. 

POETLAND  HAEBOtt. 

The  examinations  and  surveys  niiulu  of  the  l>ar  nt  Itoiui  I>>lai>i1  ih- 
veloped  the  fact  tliat  tbe  bar  would  have  to  l>e  irnprnvpd  Isv  djcdirina 
and  that  no  farther  work  could  be  done  nutil  a  -i  ' 
ahould  be  oiade.    Diimg  tbe  mouth  of  Octiiln 
were  diAeovered  on  the  edge  of  th<>  Hteum-boikl  <  i 
removed  by  a  blasting  party,  made  up  fmru  iLi-  ■ 
naing  t,he  proiwller  hineoln.    Sixty  cubic  yanln  <ir  Mil-unryni  P>i* 
were  remnviMl. 

SHACt-BOAT. 

Under  a  contract  mad**  with  John  F.  SleBen,  of  Portland,  OreKoo, 
October  22,  1887,  work  was  lunnmeni^ul  uu  tbe  Hitag-boat  iii  ibi*  nwU 
uf  Decern t)er,  1S1}7,  audsbe  wascompletqdio.lune,  1888.  The  I'olkolait 
in  a  deacri  ption  of  her : 


Dlmiiuilraa. 

F>»t 

IM 

Grnen]  dimeuiloua; 

LaoRlli  froDi  Blaoi  to  tnnwni 

Lc^cUi  rram  atem  OTsrwlwel-giivd.. 

1. 

n 

■« 

1. 

Biiii*<>DaBpp«r4Mk- 

r 

aS""'""".*.:::::.::::;.:-- 

A  (™u»i 

it 

Cart 

Uo<i.<M>ni.>«lli<li^k: 

UB/th  uvvr  Willi  1«  fet  0  Wlnl 

^ 

SALMON   PtSIIKBIBS. 

TJiider  Senate  resolution  of  January  37, 1887,  refcrrtHl  to  me  by  lie 
Chief  of  Eugiueers,  an  examination  inlit  the  whole  sutijuctof  th«  ul 
uioa  flaherica  of  the  Columbia  River  was  oomplettxl  and  a  report  nb- 
inittcd  under  date  of  De<;ember  21 ,  1887. 

XtiH  pru|K)»ed  with  tbe  sum  recommended  for  apuropriaiion  to  coc 
pletu  tbe  project  for  permanent  works  over  tlio  wUuh^  i  i  - 1 
complete  the  works  proposed  at  Martin's  li«Iaud;  lit  ow 
cct  for  Portland  Harbor;  to  do  all  necessary  dredgiu;; 
improvement,  and  to  make  all  necessary  repaira  for  tbe  u..^... 
construction  and  plant. 

AI■^■orlUATI  OXA. 

Aet  JnneSS,  1866,  Lower  WilUmetto ||fi,i 

ActMnrch  a,  18«7 ™ 

A<-lJBly25,  l»6H(aUon«i) 

Aot  April  10,  1869  (allottodj 

*ctJuly  H.  1870 ..".    aill 

"lot  June  lU,  \W'J Sft;i 
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▲et  March  3,  1873,  Lower  Willamette  and  Colambia,  from  Portland 

to  the  sea $20,000 

Act  June  23,  1874 20,000 

Act  March  3, 1875 20,000 

Act  AngiiBt  14,  1876 80,000 

Act  June  18, 1878 30,000 

Act  March  3,  1879 45,000 

1156, 000 

Act  Jane  14, 1880,  Lower  Willamette  and  Columbia,  from  Portland 

to  the  sea,  including  bar  at  the  mouth  of  the  Columbia 45,000 

Act  March  3,  1881 45,000 

Act  August  2,  1882 100,000 

190,000 

Act  July  5,  1884,  Columbia  and  Lower  Willamette  rivers,  below  Portland, 

Oregon 100,000 

Act  August  5,  1886 75,000 

Total 680,365 

For  commercial  statistics  see  letter  of  transmittal. 

Money  statement 

July  1,  1888,  amount  available 194,604.05 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutstanding  July  1,1887 •$15,576.79 

July  1,  1888,  outstanding  liabilities 127.67 

Joly  1, 1888,  amount  covered  by  existing  contracts 7, 185. 00 

22,889.46 

July  1, 1888, balance  available 1,714.59 

Amount  appropriated  by  act  of  August  11,  1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 101, 714. 59 

{Amount  (estimated)  required  for  completion  of  existing  project  and  main- 
tenance  325,000.^ 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  325, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  andl867. 


TT  a. 

IMPROVEMENT  OP  UPPER  WILLAMETTE  RIVER.  OREGON. 

The  object  of  the  improvement  is  to  secure  light  draught  navigation 
as  far  up  as  Eugene  City,  Oi-egon,  inclusive  of  12  miles  ot  tributaries,  an 
afi:grcgate  di.stauce  of  1H4  miles. 

The  plan  consists  of  snagging,  bar  scraping,  wing-dam  construction, 
and  rock- blasting.  The  present  project  was  adopte<l  in  1878.  Esti- 
mated cost  was  $80,0(K),  exclusive  of  about  $12,000  per  year  for  main- 
tenance. The  total  amount  appropriated  to  date  for  this  project,  $84,000. 
Amount  expended  thereon  to  date,  $83,998.27. 

Owing  to  lack  of  appropriations  no  river  work  was  done.  Property 
and  floating  plant  has  been  maintained  and  cared  for. 

It  is  proposed,  with  the  appropriation  asked  for,  to  operate  with  the 
snag-boat  and  a  construction  party  in  removing  snags,  scraping  bars, 

*Tbi8  auionnt  inclndes  settlements  at  Treasury  United  States  with  the  Western 
UaioQ  Telegraph  CompaDy  for  telegrams,  amouuUug  tA>  %ll.4Q. 
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building  wing-dams,  and  such  other  work  as  maybe  necessary  in  keep- 
ing open  a  channel  daring  the  extreme  low- water  season,  thos: 

Current  operations  for  maintenance  of  channel $12, 000 

Rock  removal  and  wing-dams *. 7,000 

Surveys 3.000 

Total 22,000 

APPROPRIATIONS. 

Act  March  3,  1871 $16,000 

Act  March  3,  1873 , 3,000 

Act  June  23,  1874 7,500 

Act  March  3,  1875 25,000 

Act  August  14,  1876 20,000 

Act  August  18,  1878 20,000 

Act  March  3,  1879 12,000 

Act  June  14.  1880 12,000 

Act  March  3.  1881 15,000 

Act  Auanist  2,  1882 5,000 

Act  July  5, 1884 10,000 

Act  August  5.  1886 10,000 

Total 155,500 

For  commercial  statistics  see  letter  of  transmittal. 

Money  statement 

July  1, 1887,  amount  available $2,910.73 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 : •$2,563.36 

July  1,  1888,   outstanding  liabilities 344.14 

2,907.50 

July  1, 1888,  balance  available 3.23 

Amount  appropriated  by  act  of  August  11,  1888 29,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 29,003.23 


T  T  3, 


IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AND 

WASHINGTON  TERRITORY. 


/ 


The  plan  of  this  improvement  consists  in  submerged  rock  blasting  and 
bar-f^craping,  to  secure  a  low- water  channel  of  5^  feet  in  the  Columbia 
as  far  as  Ainsworth,  and  4^  feet  in  the  Snake  as  far  as  Lewiston.  The 
original  estimate  of  cost  is  $132,000.  Total  appropriation  for  this  proj- 
ect, $121,000.  Amount  expended  thereon  to  date,  $121,000.  The  proj- 
ect covers  the  Columbia  River  from  Celilo,  Oregon,  to  the  mouth  of  the 
Snake,  at  Ainsworth,  Wash.,  and  the  Snake  from  this  point  to  Lewis- 
ton,  Idaho. 

It  is  proposed  to  apply  the  appropriation  asked  for  to  submerged- 
rock  blasting  in  the  rapids,  and  the  removal  of  cobble-stone  bars  between 
Riparia,  Wash.,  and  Lewistoft,  Idaho. 

•This  amoaut  \nc\uv\€>a  aettlemeiits  at  Treasury  Uuited  States  with  the  Western 
Union  Telegraph  Covupau^  toi  \fc\e>%t^vfta,  ^lvw^wwUu^  to  $1.39. 
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APPROPRIATIONS. 

per  Columbia  River: 

Act  June  10,  1872 $50,000 

Act  June  23,  1874 20,000 

Act  March  3,  1885 3i,000 

1105,000 

•per  Columbia  and  8nake  rivers : 

Act  August  14,  1876 15,000 

Act  June  18. 1878 20,000 

Act  March  3, 1879 20,000 

Act  June  14, 1880 15,000 

Act  March  3, 1881 15,000 

Act  August  2, 1882 6,000 

Act  July  5,1884 20,000 

111,000 

>per  Columbia  River,  including  Snake  River : 

Act  August  5, 1886 10,000 

Total 226,000 

For  commercial  statistics  see  letter  of  transmittal. 

Money  statement 

ion nt  appropriated  by  act  of  August  11,1888 110,000.00 

kmount  Testimated)  required  for  completion  of  existing  project 16, 000. 00 

kmonnttnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1890    16, 000. 00 
submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


TT4. 

IMPROVEMENT  OF  LOWER  CLEARWATER  RIVER,  IDAHO. 

The  plaD  here  is  to  make  a  channel  through  rock-reefs  and  cobble- 
)ne  bars  over  a  distance  of  40  miles  above  Lewiston,  to  secure  a  depth 
4  feet  at  low  water. 

The  original  estimated  cost  is  $34,424.    Total  appropriation  to  date. 
5,000.    Total  expenditures,  $15,000. 
No  appropriation.    No  work  done. 

It  is  proposed  during  the  coming  year  to  complete  the  project.  This 
e  will  tap  an  exceedingly  rich  and  productive  country,  and  when  the 
lall  cost  of  the  improvement  is  considered,  it  seems  advisable  to  com- 
3te  it  at  once. 

APPROPRIATIONS. 

t  March  3,  1879 $5,000 

t  Jane  14,  1880 5^000 

t  Angii8t2,  1882 5,000 

Total 15,000 

For  commercial  statistics  see  letter  of  transmittal. 

Money  statement 

Lmoant  (estimated)  reqaired  for  completion  of  existing  project $19, 424. 00 

Lmount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890    19, 424.00 
>abmitted  in  compliance  with  requirements  of  sections  *Jof  i-ivcf  and 
Jwbo^r  act*  of  laee  an4  1967, 
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T  T  5. 

mPROVEBiENT  OP  COWUTZ  RIVER,  WASHINGTON  TERRITORY. 

Th0  plan  of  improvement  of  this  river  consists  in  wing-dam  constnic- 
tion,  bar-scraping,  and  snagging  operations,  to  secure  a  light-draaght 
navigation  up  to  Toledo,  a  little  more  than  30  miles  above  the  month. 

The  original  estimated  cost  of  this  work  is  $3,000  for  the  first  year, 
and  an  annual  expenditure  thereafter  of  $2,000  for  maintenance.  The 
amount  eri>ended  to  the  end  of  the  fiscal  ye^ir  is  $8,000. 

The  work  of  improvement  on  this  river  has  made  a  commercial  devel- 
opment very  large  in  proportion  to  the  amount  expended,  and  I  am  of 
the  opinion  that  operations  should  be  extended  to  Klikitat  Bridge,  aboat 
20  miles  above  Toledo,  and  also  to  include  shore  protection  where  neces- 
sary.   The  estimate  submitted  has  this  extension  in  \iew. 

iSTo  appropriation.    No  work  done. 

It  is  proposed  to  apply  the  sum  asked  for  to  channel  maintenance, 
wing-dam  construction,  and  shore  protection. 

APPROPRIATIONS. 

Act  June  14, 1880 $2,000 

ActMarch3,  1881 1,000 

Act  August  2, 1882 1,000 

Act  July  5,  1884 2,000 

Act  Augusts,  1886 2,000 

Total 8,000 

For  commercial  statistics  see  letter  of  transmittal. 


Money  statement 

Amount  appropriated  by  act  of  August  11,  1888 $3,000.00 


\ 


Amonnttbat  can  be  profitably  expended  in  fiscal  year  en  ding  Jnne  30, 1890 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1666  and  1867. 
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A. 

Adams  flnme,  for  riTer  improvement,  test  of 

Advisory  Harbor  Commission  at  Philadelphia 

Afcate  Bay  Harbor,  Minn. ,  impTovement  of 

Ahnapee  Harbor.  Wis.,  improvement  of 

Alabama  Kiver,  improvement  of 

Allegheny  River,  Pa.,  Improvement  of 

Allegheny  River,  dam  at  Herr*s  Island,  oonstmotlon  of 

Altamaha  River,  Ga.,  improvement  of 

Amite  River,  La.,  improvement  of 

Annapolis  Haibor,  Ma.,  improvement  of 

Apahuihicola  Bay.  Fla.,  improvei;nent  of 

Apalachicola  River,  improvement  of 

Appomattox  River,  Ya.,  improvement  of 

Aqnedact  Bridge,  Georgetown,  D.  C,  reconstmotioa  of 

Aranitas  Pass  and  Bay,  Tex.,  improvement  of 

Aransas  Pass,  Tex.,  survey  of 

Archer's  Hope  River,  Va.,  improvement  of 

Arkansas  River,  improvement  of 

Arkansas  River  improvement,  report  of  Board  of  Engineers* 

on 

Arkansas  River,  operations  of  snag-boats  on 

Ashland  Harbor,  w  is.,  improvement  of 

Ashley  River,  S.  C,  improvement  of 

Ashtabola  Harbor.  Ohio,  improvement  of 

Atlantic  City,  K.  J.,  survey  of  harbor  of. 

Au  Sable  Harbor,  Mich.,  improvement  of 
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Baltimore  Harbor,  improv^oaent  of  entrance  to 

Bangor  Harbor,  Me.,  improvement  of ..  .* , 

Battalion  of  engineers 

Bayoduoe  River,  Me.,  between  Penobscot  and  BrooksviUe,  ex- 
amination of 

Bayodnce  River,  Me.,  improvement  of , 

Bayou  Bartholomew,  La.  and  Ark.,  improTement  of. 

Bayon  Black,  La,,  improvement  of 

Bayon  Boeuf,  La.,  improvement  of , 

Bayon  Conrtablean,  la.,  improvement  of 

Bayon  D'Arbonne,  La.,  improvement  of 

Bayon  La  Fourche,  La,,  improvement  of 

Bayon  Macon,  La.,  improvement  of 

Bayou  Pierre,  Miss.,  improvement  of 

Bayou  Rondeway,  La.,  improvement  of 

Bayou  Tech©,  La.,  improvement  of 

Bayou  Terrebonne,  La.,  improvement  of 

Bayon  VidaL  J41.,  improvement  of 

Bear  Creek,  Miss.,  examination  and  survey  of 

Beaufort  Harbor,  s.  C,  improvement  of 

Beaufort  Harbor,  inland  water-way  to  New  Berne,  N.  C,  im- 
provement of 

Beaufort  Harbor,  inland  water-way  to  New  River,  N.  C,  im- 
provement of 

Belfast  Harbor,  Me.,  improvement  of 

Bellamy  River,  N.  H.,  improvement  of , 

Belle  River,  Mich.,  ice  harbor  of  refuge  at 

Big  Black  River,  Miss.,  improvement  of 

Big  Hatohee  River.  Tenn.,  improvement  of 

Big  Hockhocking  River,  Ohio,  from  mouth  to  CoolVille, 
inationof ^... 

Big  Sandy  River,  W.  Va.  and  Ky.,  Improvement  of .. 

Big  Sunflower  River,  Miss.,  improvement  of 

Biloxi  Bay,  Miss.,  improvement  of  harbor  at 

Black  Lake  Harbor,  Mich.,  improvement  of 

Black  River,  Ark«  and  Mo.,  improvement  of 
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Black  River  Harbor,  Ohio,  improTement  of. 

Black  River,  Mo.,  improvement  of 

Black  River,  St.  Clair  County,  Mich.,  improvement  of  mouth  of. 

Black  River,  N.  0.,  improvement  of 

Black  Rock  Harbor,  Conn.,  improvementof 

Black  Warrior  River,  Ala.,  improvementof 

Black  "Water  River,  Va.,  improvementof 

Block  Island.  R.  I.,  construction  of  harbor  at 

Board  of  Engineers,  for  fortifications  and  for  river  and  harbor 

improvements 

Boston  Harbor.  Mass.,  improvement  of 

BraaoB  River,  Tex.,  improvement  of  month  of 

Brazos  Riv^r,  Tex.,  survey  of  mouth  of 

Brazos  Santiago.  Tex.,  improvement  of  harbor  at 

Breakwater  at  Cleveland,  Ohio,  oonstrnction  of 

Breakwater,  New  Haven,  Conn.,  constmction  of 

Breton  Bay,  Md.,  improvement  of 

Bridge,  reconstruction  of  aqueduct,  at  Georgetown,  D.  C 
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damrt,  examination  and  survey  of 

Mi«pillion  Creek,  Del.,  improvement  of 

Mississippi  River: 

above  the  Falls  of  St.  Anthony,  improvement  of 

at  Des  Moines  Rapids,  improvement  of 

at  Falls  of  St.  Anthony,  improvement  of 

operations  of  snag-boata  on 

at  Rush  Island  Bend,  111.,  examination  and  surrey  of 

rrservoirs  at  headwaters  of 

improvement  of  South  Pass,  in.speotion  of 

between  the  mouths  of  the  Illinois  and  Ohio  Birera,  im 
provement  of 

between  Saint  Paul  and  St.  Anthonv'a  Falls,  survey  of  . . . 

from  Des  Moines  Rapids  to  the  mouth  of  Illinois  Biver,  im-^ 
provemen  tof 

from  Minneapolis,  Minn.,  to  Des  Moines  Bapida 

upper,  operations  of  snag-boats  on 

Mississippi  River  Commission 

anmial  report  for  the  fiscal  year  ending  June  30,  1888 J 

report  of  operations  from  July  1  to  November  1,  1887 

Mississippi  River,  water-gauges  on 

Mirt.soun  Kiver: 

operat  ions  of  snag-boats  on 

from  Sioux  City  to  Fort  Benton,  Mont.,  improvement  oK ! 
Missouri  River  Comiuission : 

nuiiual  report  fiscal  3'ear  ending  June  30,  1888 

MoViilo  Harbor,  Ala.,  improvement  of [ 

Moli.iluiiiue  River,  Cal.,  improvement  of !!...!!!!*'! 

^lononLMbela  Kiver.lock  and  dam  No.  9.  operation  and  care  of 

Mon<»ii;;;il)elii  KiviT,  iniprovt'uient  of 

Moniof  ITarlior,  Mich.,  improvem«^nt  of l"!iJIJ!!!!!! 

Mo,)s.'-a  brc  B  r,  Jouesport.  Me.,  improvement  of  ...!l!'.I!!!'l 

Alosquifo  Creek,  8.  C  ,  examination  and  survey  of 

1^1  onnt  Desert,  Mo.,  breakwater  at 1 ! I! . * ! 

Mount  Vernon,  Va,  improvement  of  channel  at*!!"' 

Moval»U;  dam  at  Davis'  Island,  Ohio  River,  operating  and  care  of 

Miiske;:on  Harbor,  Mich.,  improvement  of 

Muskinjrura  River,  Ohio,  Iceharbor  at  mouth  of  •" 

Muslaii;;um  River,  Ohio,  improvement  of 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on 
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SUBJIGT. 


Kansemond  River,  Va.,  improTement  of. 

Nantiooke  Birer,  i)el.,  improTement  (tf 4... 

Kantacket  Harbor,  Mast.,  improremeitt  of. 

IfapaKiver.CaL.improyemeDtof..... 

Karraganaett  Bay,RI.,improTementof 

Karragangoa  RiTer,Me.,lmproTementof. 

Neabaoo  Creek«ya.,  improTement  of 

Kecbes  lUTerjTex., improTement of ^ 

Kenae  BITOT.  K.  C,  Improyement  of 

Kew  Bodfora  Harbor,  Maaa.,  examination  and  sarrey  of 

Kew  Bedford  Harbor,  Mast.,improyementof. 

Kewbnryport  Harbor,  Hass.,  ImproTement  of 

Kew  Castle,  DeL.ioe  harbor  at 

Kew  HaTen  Harbor,  Conn.,  breakwater  at,  constmotioa  of . .. 

Kew  Haren  Harbor,  Conn.,  improvement  of 

Kew  London  Harbor.  Conn.,  improvement  of 

Kewport  Harbor,  Cat,  sarvey  of 

Kewport  Harbor,  B.  L,  improvement  of 

Kew  Biver,  K.  C,  improvement  of 

KewBiver,  Ya.  and  w.  Ya.,  improvement  of 

Kew  Bocbelle  Harbor,  K.Y..  improvement  of 

Kewtown  Creek,  K.  Y.,  improvement  of. 

Kew  York  Harbor,  improvement  of 

Kiagara  Birer,  K.  Y..  between  Black  Book  and  Tonawanda, 

for  a  10-foot  ohannel,  examination  of 

Komini  Creek,  YfL,  improvement  of 

Kooteack  Biver,  wash.,  improvement  of 

Korfolk  Harbor,  Ya.,  approaches  to,  improvement  of 

Korfolk  Harbor,  Ya.,  improvement  of 

Korth  Biver  Bar,  Carrituck  Sound,  K.  C,  improvement  of . . . 

Korwalk  Harbor,  Conn.,  improvement  of 

Kottoway  Biver,  Ya.,  improvement  of 

Koxabee  Biver,  Miss.,  improvement  of 

O. 

Oakland  Harbor,  San  Francisco  Bay,  Cal.,  improvement  of ... . 

Oak  OrchMd  Harbor,  K.  Y.,  improvement  ot 

Obeli's  Biver,  l^enn.,  examination  of^  fix>m  existing  improve- 
ments to  month  of  West  Fork 

Occupancy  and  injury  to  pablio  works  by  corporations,  etc. . . 

Oemulgeo  Biver,  Ga.,  improvement  of 

Oconee  Biver,  6a.,  improvement  of. 

Oconto  HarbM*.  Wis.,  improvement  of 

Office  of  the  chief  of  Ens^eers  

Officers  of  the  Corps  of  Engineers,  number  oC;  dntiea  of 

Ogdensbnrgh  Harbor,  N.  Y.,  improvement  of 

Ohio  Biver,  improvement  of 

Ohio  Birer,  improvement  of  Falls  of 

Ohio  Biver.  survey  of,  near  Evansville,  Ind 

Olcott  Harbor,  K.  Y.,  improvement  of 

Ontonagon  Harbor,  Mich.,  improvement  of 

Oostenaula  Biver,  6a.,  improvement  of  ...1 

Osage  Biver,  Mo.  and  Kaiis.,  improvement  of 

Oswego  Harbor,  K.  Y.,  improvement  of 

Otter  Creek,  Yt.,  improvement  of 

Ouachita  and  Black  rivers,  Ark.  and  La.,  improvement  of ... . 
Ouachita  Biver,  Ark.,  improvement  ot  above  Camden 

P. 

Pamlico  and  Tar  rivers,  K.  C,  improvement  of 

Pamunkey  Biver,  Ya.,  improvement  of 

Pascajgoula  Biver,  Hiss..  Improvement  of 

Passaio  Biver.  K.  J.,  improvement  of 

Pass  Cavallo  Inlet,  Tex.,  improvement  of,  and  survey  of 

Patapsco  River,  Md.,  improvement  of 

Patuxent  River,  Md.,  from  Benedict  to  Hill's JLanding,  exam* 

Ination  and  survey  of 

Patuxent  Biver,  Md.,  improvement  of. 

Pawcatuck  River,  R  I.,  improvement  of 

Pawtucket  River,  RL,  improvement  of 

Pearl  River,  Miss.,  improvement  of 

Pease  River,  Fla.,  improvement  of 

Pee  Dee  River,  Oreat^  8.  C,  improvement  of 4 

Pee  Dee  River,  Little,  S.  C,  improvement  of 

Penobscot  River,  Me.,  improvement  of  ...^.  ...^ ^ 
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Subject. 


Peaobscot  Rirer,  from  Buigor  to  Bucksport  Narrows,  oxami 
nation  and  anrveyof 

Penaacola,  Fla.,  reanrvey  of  outer  and  inner  bars  at . . 

Ponaacola  Harbor,  Fla.,  improvement  of  .« 

Pen saukee  Harbor,  Wia.,  improvement  of 

Pentwater  Harbor,  Miob..  improvement  of 

Pere  Marqaette  Harbor,  Mich,  (see  Ladington) 

Petal u ma  Creek,  Cai.,  improvement  of 

Petit  Jean  River,  Ark.,  improvement  of 

Plattsbar^h  Harbor,  N.  T.,  improvement  of 

Plymouth  Harbor,  Mass.,  improvement  of 

Pocomoke  River,  Hd. .  improvement  of 

Portage  Lake,  Mich.,  naruor  lines  in 

PortaeeLake,  Mich.,  harbor  of  refage  at 

Port  Chester  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Jefferson  Harbor,  Long  Island,  K.  Y.,  improvement  of . .. 

Portland  Harbor,  Me.,  channel  in  Back  Cove,  improvement  of.. 

Portland  Harbor.  Me.,  improvement  of 

Portsmouth  Hart)or,  N.  11.,  improvement  of 

Port- warden's  liae  at  Philadelphia 

Port  Washington  Harbor,  Wis.,  improvement  of 

Post  at  Willets  Point  

Potomac  River,  at  Washington,  D.  C,  improvement  of 

Potonuu)  River,  at  Greiit  Falls,  flshways  at 

Potomac  River,  channel  at  Mount  Vernon,  Va.,  improvement  of. 

Pow-wow  River,  Mans.,  improvement  of 

Providence  River,^R.  I.,  Green  Jacket  Shoals,  removal  of 

Providence  River,  R.  L,  improvement  of 

Provincetown  Harbor,  Mass. ,  improvement  of 

Public  buildings  and  grounds,  District  of  Colambia 

Public  works,  occupancy  and  iigury  with  navigation  by  corpo> 
rations,  etc 

Pultneyville  Harbor,  N.  Y.,  Improvement  of 

Punta  Kast»a  Harbor,  Fla.,  examination  and  survey  of 


Raccoon  River,  N.  J.,  improvement  of 

Racine  Harbor,  Wis.,  improvement  of • 

Rahway  Kiver,  N.  J.,  iuiprovement  of 

Rancocaa  River,  N.  J.,  improvement  of 

Rappabanuock  River,  Va.,  im]>rovoment  of 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  Hivcr,  N.  J.,  improvement  of 

Reconnaissances  and  explorations , 

Red  River,  Ark.,  improvement  of.  above  Fulton 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River  of  the  North.  Minn.,  from  Moorhead  to  Fergus  Falls, 

examination  and  survey  of 

Red  River  of  the  North,  improvement  of 

Redwood  Harbor,  Cal. ,  improvtniont of 

Reservoirs  at  headwaters  of  Missi.ssippi  River,  constniotion  of. 
Reservoirs  at  headwaters  of  Mi»«iissippi  River  and  tribataries, 

surveys  for 

River  and  harbor  improvements 

Roanoke  River.  N.  C,  improvement  of 

Rockland  Uarbor,  Mo.,  imiwovement  of 

Rockport  Harbor,  Me.,  examination  and  survey  of 

Rockport  Harbor.  Me,  improvement  of 

Rocky  iiiver,  Ohio,  improvement  of  mouth  of ...^.... 

R<»merly  Marsh,  Ga.,  improvement  of 

Rondout  Harbor,  N.  Y.,  improvement  of 

Rouge  River,  Mich.,  improvement  of 

Rouse's  Point,  Lake  Champlaiu,  breakwater  at 


Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  Tex.,  improvement  of 

Sacketfs  Harbor,  N.  Y.,  improvement  of 

Saco  River,  Me.,  construction  bieakwater  at 

Saco  River,  Me.,  improvement  of 

Sacramento  and  Feather  rivers,  Cal.,  improvement  of 

Sajginaw  Kiver,  Mich.,  improvement  of 

Saint  Anthony,  preservation  of  Falls  of 

Saint  Augustine  Harbor,  Fla.,  improvement  of 

Saint  Augustine,  Fla.,  survey  of,  for  deep-sea  channel  on  outer 
bar 

Saint  Clair  Flats  Canal,  Mich '.,..'.... 


22  425 
169 
152 
287 
254 
253 
295 
187 
288 

31  450 
95    752 

234 

253 
53    567 

270 

578 
17  387 
16  385 
20  394 
80    718 

242 
8    345 

104 

812 

108 
24 

40    500 
39    498 

32  462 
312 

310 

151 


84    712 
244 

70  649 
82    708 

111 
67    633 

71  652 
316 

184 
176 

206 

204 
291 
202 


10    373 
115 

15    384 

22    407 

15 
273 
140 

58    696 
268 
286 


172 

285 

18    389 
18    390 

295 

263 

200 

145 

1.51 
265 


Partn. 


Part 


1191 
1163 


1400 


777 
813 


1154 


819 


1375 
1381 


m.  Part  17. 


1811 
1907 

1905 
2133 

2097 


18?2 
1903 

1986 


1856 


2761 


2073 


2761 
2®7 


1865 


840 


1033 


1261 
1259 


1128 


1584 
1552 

2108 
1539 

1555 


2001 


2093 


2086 


1963 
1536 


1975 


INDEX. 


9 


SuBjicr. 


Saint  Clair  Flats  Canal,  operating  and  oare  of 

Saint  Croix  River,  Wis.  and  Miim.,  improvement  of. 

Saint  Francis  River,  Ark.,  improvement  of 

Saint  Francis  River  from  Greenville,  Mo.,  to  ArlranBaii  State 

line»  improvement  of 

Saint  Jerome's  Creek,  Md.,  improvement  of  entrance  to 

Saint  John's  River,  Fla.,  upper,  improvement  of 

Saint  John's  River,  Fla.,  improvement  of  har  at  month  of 

Saint  Jones  River,  Del.,  improvement  of 

Saint  Joseph's  Harbor,  Mien.,  improvement  of 

Saint  Joseph's  River,  Mich.,  improvement  of 

Saint  Louis  Bay,  Wis.,  improvement  in 

St  Marv's  Falls  Canal,  construction  of  dry-dock  at 

Saint  Mary's  Falls  Canal,  operating  and  care  of 

Saint  Mary's  Falls  Canal,  Mich.,  construction  of. 

St. Mary's  River.  Mich.,  Hay  Lake  Cliannel,  improvement  of.. 

Salem  Kiver,  N.  J.,  improvement  of 

Salkiehatchie  River,  S.  C,  improvement  of 

Salt  River.  Kv.,  examination  and  survey  of. 
La" 


Sand  Beach,  Lake  Huron,  Mich.,  harbor  of  refuge  at 

San  Diego  Harbor,  Cal.,  improvement  of  and  survey  of 

Sandusky  City  Harbor.  Ohio,  improvement  of 

Sandusky  Harbor.  Ohio,  straight  channel,  report  on  survey  for. 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay,  Cape  Ann,  Mass.,  harbor  of  refuge  at 

San  Francisco  Harbor  and  interior  bays,  survey  of 

San  Joaquin  River,  CaL,  improvement  of 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of  and  survey  of.. 

San  Pedro  Bay,  CaL,  near  entrance  to  Wilmington  Harbor,  for 
an  outer  harbor,  examination  and  survey  of 

Santee  River,  S.  C,  improvement  of 

Saugatuck  Harbor,  Mich.,  improvement  of 

Saugerties  Harbor,  N.  Y.,  improvement  of 

Savannah  Harl>or  and  River.  Ga.,  improvement  of 

Savannah  River.  Ga.,  from  Cross-Tides  above  Savannah  to  the 
bar,  examination  and  survey  of 

Savannah  River,  Ga.,  improvement  oi^  above  Augusta 

Savannah  River,  Ga.,  improvement  oi;  below  Augusta 

School  of  application  at  Willets  Point 

SchuylkilLTa.,  improvement  of 

Soituate  Harbor.  Mass.,  improvement  of 

Sea-coast  and  lake  frontier  defenses 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheepshead  Bay,  N.  Y.,  improvement  of 

Shenandoah  River,  Va.  and  W.  Ya.,  improvement  of. 

Slu'ewsbury  River.N.  J.,  improvement  of 

Skagit  River,  Wash.,  improvement  of 

Snag-boats  on  Mississippi  and  Missouri  rivers,  eto 

Snake  River,  Wash.,  improvement  of 

Snohomish  River,  Wash. ,  improvement  of 

Snoqualme  River,  Wash.,  improvementof , 

South  Haven  Harbor,  Mich., Improvement  of 

South  Pass,  Mississippi  River,  inspection  of  improvements  at. 

Southport  Harbor.  Conn.,  improvement  of , 

Sooth  River,  N.  J.,  improvement  of 

Spring  Creek,  N.  Y.,  examination  of , 

Stamford  Harbor^onn.,  improvement  of 

Staten  Island,  N.  Y.,  improvementof  New  Jersey  channel 

Stanntou  River.  Ya.,  improvement  of. 

Steel's  Bayou,  Miss.,  improvement  of 

Steilaquamisb  River,  Wash.,  improvement  of 

Stockholm,  Wis.,  harbor  of  refage  at 

Stonington  Hai  bor,  Conn.,  improvement  of, 
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Sturgeon  Bay  Canal,  Wis.,  harbor  of  refuge  at. 

Sumpawanus  Inlet,  N.  Y..  improvement  of 

Superior  Bav,  Wis.,  improvement  of  harbor  at 

Surveys  and  examinations  for  improvement  of  rivers  and  har- 
bors, estimates  for  

Susquehanna  River,  near  Havre  de  Grace,  Md.,  improvementof. 

Suwanee  River,  Fla.,  improvement  of 

Swanton  Harbor,  Vt., improvementof 


T. 


Tallahatchie  River,  Miss.,  improvement  of 

TallapocMa  River,  Ala.,  improvement  of 

Tampa  Bay,  Fla.,  improvement  of 

Tangipahoa  River,  improvement  of 

Taunton  River,  Ma.9S  ,  examination  and  survey  of. 
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Taooton  Birer,  Mass.,  improTementof .. .— 

Tobefanote  River,  La.,  improvement  of 

Tchula  Lake,  Mitts.,  improvement  of 

Telegraph  and  telephone  aervice,  pablic  bnildinga,  Washing* 
ton,  D.  C.M^port  on 

Tenneesee  River,  abovo  Chattanoofra,  improvement  of 

Tennecaee  River,  below  Chattanooga,  improvraaent  of 

Tensaa  River,  La.,  improvement  or 

Thames  River,  Conn.,  improvement  of 

Thoroasbfare  back  from  Cape  May,  N.  J.,  to  AtlantioCity,  eX' 
aminalion  and  sorvey  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Tickfaw  River.  La.,  improvement  of 

Ticundero^  River,  N.  T.,  improvement  of 

Tillamook  Bay  and  Bar,  Oregon,  survey  and  improvement  of . 

Toledo  Harbor,  Ohio,  improvement  of 

Tom bigbee  River,  Ala.,  improvement  of 

Tombigbee  River,  Misa.,  examination  for  eonttenona  navi- 
gation from  Vienna,  Ala^,  to  Walker's  Bridge , 

Tonawanda  Harbor.  N.  T.,  and  Niagara  River,  from  Black 
Rock  for  16-foot  onannel,  examination  of 

Tonawanda  Harbor.  N.  Y.,  improvement  of , 

Ton^edo  defense  ana  experiments 

Totusky  River,  Va.,  improvement  of 

Tradowater  River,  Ky.,  improvement  of. 

Trent  River,  N.  C,  improvement  of , 

Trlnitv  River.  Tex.,  improvement  of , 

Two  Rivers  Harbor,  Wis.,  improvement  of , 


V, 

Umpqna  River.  Oregoxi,  improvement  of 

Upper  Columbia  and  Snake  Rivers,  Oregon  and  Wash.,  Im- 
provement of  

Upper  Mississippi  River,  improvement  of 

Upper  Thoroughfare,  between  Diel's  Island  and  main-land... 

Upper  Willamette  River,  Oregon,  improvement  of 

Urbana  Creek,  Va.,  improvement  of 


V. 

Verm  illion  Harbor  Ohio,  improvement  of 
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